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INTRODUCTION
One of the earliest examples of the use of geographical pathology 
was the study of the distribution, of endenilo goitre i.n the 
populations of Europe. In this thesis consideration is given to 
the distribution and types of thyroid disoaso in East Africa in 
general and Kenya in particular and to their diagnosis and 
management•
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lŒHYA
l’he general topography and main centres or East Africa 
are shown in figure 1a* Central and South West Kenya consist: 
largely of a highland plateau* .Probably about 60 per cent of the 
population of Kenya live on or in close proximity to the plateau at 
altitudes of between 4,000 and 8,000 feet above sea level# The 
plateau is split into an Eastern and a Western portion by the Great 
Rift Valley and the three giant mountains, extinct volcanoes, Blgom, 
Kilimanjaro and Kenya stand sentinel on the fringes of the plateau 
(fi.ure 1b)* To the East the descent to the coast is gradual 
through sparsely populated scrub and plains. To the North towards 
Ethiopia and ^ Dtoalara are vast tracts of desert land* By contrast 
tho land in the South West corner of Kenya around Lake Victoria is 
densely populated, For administrative purposes Kenya has been/ 
divided into seven provinces# Coast, Eastern, North Eastern, Central,
Rift Valley, Western and Nyanaa (figure GO,.page 2?).
The Peoples >
The indigenous population of Kenya (approximately 10 millions) 
is more mixed in character than any other country in Africa* There are 
four main ethnic groups: in order of numbers there are the Bantu,
Nilo-Hamitic, Nilotic and Hainitic. There are two main groups of Bantu, 
Eastern and Western. The Western, or Nyanaa Bantu comprise the 
•Abaluyia (about one million) tho collective name for the tribes who 
inlicbit the higiiland areas above the Kavirondo Gulf of Lake Victoria 
around Kakamega and the Kisii tribes further to the south (half a million) 
The Eastern Bantu live to the East of the Rift Valley and include the 
largest tribe in Kenya, the Kikuyu, (one and a half millions) who
s%
» g. «
ocGupy most of the Central Province: the Moru and Emhu tribes who
live èti the Horthern and Eastern Slopes of Mount Kenya: tho Kaniba
(one million) who inhabit the hills around Maohakos and Kitul in 
the Eastern Province. On the coast live the detribalised coastal 
Bantu who have absorbed a significant amount of Arab blood. The 
Luo (one million) who live in the South West of Kenya around Kisumu 
on the shores of Lake Victoria are the only Kilotic tribe in Kenya# 
The Iilo««Hamitic comprise chiefly the Kalengin (one million), the 
collective name for a group of tribes who inhabit the highlands 
west of the Rift Valley. They include the Kipsigis tribe around 
Kericho and the Nandi around Eldoret in the Nandi Hills. Tho
Masai (150,000) are a pastoral seml^nomadlo tribe who inhabit the 
lowlands of the Rift Valley and South West Kenya, and the adjacent 
plains of Tanzania. The Turkana and Samburu (-J- million) occupy 
the whole of the arid North West of Kenya and the last racial group, 
the Hamitos (Rondille, Somali and Boran tribes) live in the vast 
desert regions of the North East Province,
Table 1,
ThyroiJ. disorders in 550 Kenyan African Patients seen over 18 months 
at the
Nontoxlc Goitre,
Diffuse Miiltinodulai Single Nodule Thyrotoxic osispC anc or Miscellaneous
180 255 58 51 1 18 8
The large majority of goitres seen in patients in Kenya are 
non^toxlc. (Table l). As there are several possible aetiological 
factors which may occur either alone or in combination, non-toxio 
goitre should be considered as a clinical syndrome rather than a 
specific disease entity. All of these factors in one way or another 
produce a fall in circulating thyroid hormone, causing increased 
secretion of thyrotrophin (thyroid-stimulating hormone: TSH) by the 
pituitary, which in turn may stimulate hyperplasia and hypertrophy of 
thyroid tissue.
Simple Non-Toxic Goitre,
The commonest variety of non-toxic goitre is the simple 
non-toxic goitre which may be diffuse or nodular, and which is defined 
as a benign enlargement of the thyroid gland not due to thyroiditis, 
dyshormonogeiiesis, goitrogenic drugs or neoplasm*
There are striking geographical variations in the incidence 
of simple goitre bn both a national and regional basis* Where many 
individuals in a given population exhibit clinical thyroid’ 
enlargement, the condition is termed endemic goitre. Goitre 
occurring in individuals or families, in a community where the thyroid 
gland size is otherwise normal, may be termed sporadic goitre.
NEDBMIO GOITRE.
Aetiology and Pathogenesiss Environmental iodine deficiency is 
the main cause of endemic goitre and formal proof has been supplied 
by the considerable drop in the prevalence of goitre following the 
introduction of additional iodine into the diet in affected regions. 
The references are too numerous to list, and a full account is given 
in the World Health Organisation Monograph on Endemic Goitre (1S60) 
by Matovinovid and Eamalingaswami.
Although naturally occurring goitrogens may play an 
additional role in the aetiology of endemic goitre they have never 
convincingly been proved to be th-. sole cause.
Iodine Metabolism. Because of itg.,importance a brief simplified 
account is given here. Iodine, an essential component of the 
thyroid hormone, thyroxine, exists in the plasma in two forme.
1). Free plasma inorganic iodide (p.I.I.) derived largely 
from dietary iodine and aleo from the recirculation 
of iodide.
2). Organic iodine (thyroid hormone) bound to proteins (p.B.I.) 
Circulating inorganic iodide is trapped by the tliyroid
and eventually incorporated into thyroxine through a series of 
enzymatically assisted steps* Any factor interfering with the 
utilisation of iodine (iodine deficiency, goitrogons, inherited 
enzyme deficiencies) may produce a fall in level of the circulating 
thyroxine (the P.B.I.). Subsequent anterior pituitary stimulation 
with release of thyrotrophin (T.S.H.) increases the capacity of the 
thyroid to trap and handle iodine* Thus in iodine deficiency, the 
low P.I.I. is compensated for by a relative increase in iodine upt she ; 
by the thyroid, restoring the absolute iodine uptake and consequently
the P.B.I* to a normal or near normal value. This process may be 
accompanied by an increase in volume of the gland, However, it is 
well imown that In apparently uniformly iodine deficient communities, 
there are some individuals who do not develop goitre# Iodine 
metabolism studies show that those individuals may have a more 
efficient mechanism for trapping and handling iodiuie, and family 
studies seem to indicate that this may be genetically determined. 
(Malamos et al, 1965: Lewitus and Lubin 1965). Increased demands
for thyroid hormone during puberty and pregnancy are probably 
responsible for the development of the "physiological" goitre.
;3uch a goitre usually regresses spontaneously, but repeated pregnancies, 
exposure to moderate iodine deficiency or a genetic predisposition, may 
be responsible for failure to regress, and for the eventual development 
of a multi-nodular gland.
In severe iodine deficiency, or in moderate deficiency with 
a sudden increase in demand (e.g. pregnancy), this mechanism may be 
luia'blo to compensate and the gland becomes "decompensated". The 
iodine uptake is maximal, but the P.B.I. drops below the normal value. 
Ghronio exposui‘e to iodine deficiency results in a series of 
morphological and structural changes in the thyroid gland. In a 
proportion of individuals the diffuse, potentially reversible, 
hyperplastic gland eventually becomes a firm, and Irregular, adenomatous 
or multi-nodular goitre, which may roach enormous proportions and is 
characterised by cyst formation, fibrous bands and often calcification.
The importance of endemic goitre in a community lies in the 
disturbance of normal hormone synthesis, rather than in the presence 
of swollen necks of which only a very small perconte^e^will'xause 
mechanical obstruction or gross disfigurement. Endemic goitre is not
Fir* 2. - Brothers aged 4 and 2 years with severe hypothyroidism.
Not established whether due to specific inherited enzyme 
defect or iodine deficiency. Good response to thyroxine,
Pie. *5.
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a disease» but even in its milder forms it probably has
adverse effects on the mental, physical, social and économie well- 
being of the population affee bed, although formal proof is difficult 
to obtain. The sequelae of endemic goitre vary from a poor 
performance in school or a decreased physical activity in a 
community to the occurrence of endemic cretinism*
Endemic cretiniem (in contrast to sporadic cretinism which is unrelated 
to endemic goitre) is the collective term for a number Of developmental 
abnormalities which geographically coincide with severe endemic goitre 
and are caused by abnormalities occurring before, or shortly after 
birth. More precisely, it may be defined as an excess of abnormalities 
in a goitrous population as compared with a similar population without 
goitre and which in due time may be abolished by adequate goitre 
prophylaxis* (Querido 1969).
There are two distinct clinical types of endemic cretinism; 
euthyroid "nervous cretinism" characterised by idiocy, deaf-mutiara and 
spastic paraplegia, and "myxoodematous cretinism" chhraoteriGod by 
severe hypothyroidism, dwarfism and mental retardation without any 
other signs of neurological damage* Both types may occur in any 
given endemic, but one type usually predominates; e.g. in Central 
Africa the "myxoedeaiatoua" type is common (figure S) and in how Guinea 
the "nervous" type is more prevalent*
Why this should be so is not clear. Recent work from Hew 
i<‘uinea has shown that iodised oil will prevent "nervous" endemic 
cretinism only if given before conception, suggesting that elemental or 
inorganic iodine is concerned somehow with the very early development of 
the central nervous system* (Pharaoh ©t al# 1971). From Idjwi Island 
(Republic of Zaire), where myxoeclematous cretinism is particularly
—  11 *#
prevalent recent studies have shown that hypothyroidism develops 
before or around the tirae of birth, and thyroid failure may be the 
result of combined iodine deflcienoy and a food goitrogea, possibly 
a thiooynate derived from cassaYâ* (belange et al* 1972). 
Epidemiology.
Endemio goitre is usually, but not always, found in 
mountainous regions, remote from the sea, where by flooding or 
intense glaciation the soil iodine has been grossly depleted*
Goitre can occur at any age in a person living in an endemic area.
When the goitre prevalence is high, and iodine deficiency severe, 
neonatal goitre may occasionally be seen. In moderately endemic 
areas, goitres usually develop slowly during childhood* The highest 
incidence usually occurs in adolescence, when the needs of growth and 
puberty create demands for thyroxine which cannot be satisfied by the 
limited amounts of iodine available. The decreasing incidence after 
this pealc Is usually marked in males but is only slight7 . females, 
reflecting* the demands for extra thyroxine in women of child-bearing 
age.
Figures compiled from two population surveys In Kenya 
(figure 5) where overall goitre rates of 52 per cent and 50 per cent 
respectively were found, show this trend,* Highest goitre rates were 
found in males aged 15-20 years and in females aged 20-30 years*
Although dietary iodine deficiency is the main oause of 
endemic goitre there is evidence that other factors (environmental or 
genetic) may be involved. Since Chesney at al» (1928) produced goitre 
in rabbits by feeding them cabbage, a member of the Brassica group, 
much attention has focused on the role of goitrogens in the food as 
possible primary causes of endemic goitre. Goitrogenic substances
are present in many foodstuffs (Greer and Astwood 1948, Astwood  ^ '
et al.1949), and Clements (i960) has classified food substances
—  12 —
containing goitrogens into two groups:
a) Those which prevent the uptake of iodine by the 
thyroid gland (o»g. thiocyanates)
b) Antithyroid compounds which block the organic binding 
of iodine (e.g. thio-oxasolidine, present in cabbage, 
cauliflower, Brussel sprouts, eto#)#
Vigilance seemed to be rewarded when Clements (l95b) first 
suggested that a thyroid blocking agent mi^t play a part in the 
prevalent goitre in Tasmania. The putative goitrogen was present
'V
in the milk of cows fed on kale (brassica oloracoa), Clements (1955) 
claimed that it might be responsible for goitre in Tasmanian school­
children who at that time were thought to be receiving adequate supplies 
of iodine. However, iodine balance studies were never performed and 
conclusive proof of the hypothesis was never obtained. (Clements, 1956% 
Bachelard and Trlkojus, I960.). It is now clear that environmental 
iodine deficiency was the chief cause of the simple goitre in Tasmania. 
The initial prophylaxis scheme consisted of the distribution of 
potassium iodate tablets at weekly intervals to schoolchildren and others 
and was clearly an inadequate method of delivering iodine supplements. 
Goitre has now been abolished in Tasmania following the introduction of 
potassium iodate into bread. (Clements et al. 1970, Connolly 1971)*
"The Tasmanian goitrogen should be forgotten or perhaps remembered as 
a remote and unproved possibility" (Baikie and Connolly 1975)»
A goitrogenic factor present in Oassava (manioo) has been implicated 
in the aetiology of endeioic goitre in Eastern Nigeria, (iwokolo et 
al. 19#). .Thiocyan@i.t© is goitrogenic, (Clements 1960) and is the
main detoxification product of cyanide which is derived from the 
hydrolysis of linamaria, present in very high concentration in the 
outer integument and leaves of cassava. Its antithyroid activity 
resembles that of perchlorate and the effect should be to block the 
thyroidal uptake of iodine. Gassava, when fed to rata however,
-  15 -
produces a defect in the intrathyroidal transfer of radio-iodine, 
resembling more the action of carbimazole or the brassioa vegetables, 
(bltpechi 196?)* Despite this conflicting data, there is strong 
circumstantial evidence supporting a role for a constituent of cassava 
(? thiocyanate) in the aetiology of severe endemic goitre on Idjwl 
Island, Lake Kivu, Republic of Zaire. Despite uniform iodine 
deficiency the inhabitants of the North of the island have a 55 per 
cent goitre rate compared with a 5 per cent rate in the South,
(helange et al. 1968); cretinism is coDmion in the north and absent 
in the souths the rat population of the north have a much higher 
goitre rate than that of the south, (Orts et al* 1971). The rats 
live largely on human food waste. Cassava is a staple in the diet 
of the native population of the north but not the south of the island. 
While these observations are obviously fascinating, the most important 
observation from the point of view of the inhabitants is that a single 
intramuscular injection of a slowly rosorbed iodised oil has been 
followed, by a dramatic fall in the incidence of goitre. This 
observation stresses again the importance of iodine deficiency in 
the aetiology of endemic goitre. (Delange et al* 1968).
There are innumerable descriptions of goitre attributed to 
the poor quality of drinking water, dating from 770 B.C. (hanger I960) 
to the present day. (Gaitan et al. 1969). Experimental goitre has 
been produced in man and animals by the administration of "goitrogenic 
water" by MoCarrison (1928) who was probably the first to suggest that 
iodine deficiency was not the sole or even the most important cause of 
endemic goitre. He observed that goitre increased from the top to the 
bottom of a series of villages in the Gilgit Valley, India, and 
suggested tîiat the drinking of polluted water was responsible.
However, a recent investigation in this area has demonstrated once more
<*. 14 —
the presence of severe Iodine deficiency. Moreover there was no 
correlation of bacterial counts in the water with the prevalence of 
goitre, (Chapman et al, 1972), Bacterial contamination of drinking 
water may be responsible for the modest endemic goitre which has been 
described in the presence of apparently adequate iodine nutrition in 
Kentucky (London et al, 1965) and in Northern Virginia (Vought et al, 
1967)* A goitrogenic factor (an aliphatic disulphide) has been 
suggested responsible for the residual endemic goitre in the Gauoa 
Valley, Colombia (Uaitan et al* 1969)* Despite 14 years of 
apparently adequate iodine supplementation the goitre rate in some 
areas of the Cauca Valley remains at 30 per cent, a situation 
reminiscent of Tasmania* (Gaitan et al, 1968), However, in 
Colombia iodised salt is used as the prophylactic agent but whether 
this is used in adequate amounts by all the population is not known. 
Other possible goitrogenic factors which may be found in water include 
calcium and fluoride. In rats calcium increases substantially goitre 
produced by iodine deficiency* (Taylor 1954). In a recent report 
from Nepal (Day and Powell-Jaokson 1973) goitre rate correlated with 
water hardness and fluoride content. Water iodino content, however, 
was uniformly low. Fluoride has been suggested as a cause of, or an 
aggravating factor in,endemic goitre (Wilson 1941) and this is of some 
interest in Kenya where a high frequency of dental fluorisis has been 
recorded in nearly all tribal groups* (Bohdal et al, 1968),
Last among the environmental factors which may produce 
goitre on an endemic scale is iodide in excess, A remarkable example 
exists in the Japanese island of Hokkaido where large quantities of 
iodide are ingested in a diet rich in seaweed, (Suzuki et al, 1965),
As mentioned already, not all subjects in a uniformly iodine 
deficient community develop thyroidal enlargement (Roche 1959, Ghoufocr 
et al, 1963? Malamos et al. 1966,), The reasons are not clear but are
— 15 —
probably related to individual "sensitivity" to iodine deficiency, 
which may be genetically determined. The adaptation to severe 
iodine deficiency in humans can certainly occur without the development 
of significant enlargement of the thyroid gland. J* B. Stanbui-y (1958) 
who has contributed so much to the understanding of physiological 
response of tho human thyroid gland to iodine deficiency states that 
"there is little profit in arguing whether iodine deficiency or 
goitrogenic agents in the diet are responsible for endemic goitre.
It is a demonstrated fact that both factors may be operative and 
indeed be operative at the same time. It is more to the point to 
suggest that a given endemic be investigated by the proper and 
appropriate modern epidemiological and laboratory tools in order 
that each endemic may be properly defined as to its own nature."
-  16 -
Fig. 4. - Geographical Distribution of endemic goitre in Africa according
to Kelly and Snedden, (i960).
Area presently under review.
17
AÎ'ÎD GBQGRAPIIIOAl, DISTRIBUTION OP ENDEMIO GOlTm IN 
BASTBRN
Bndemio goitre is still widespread and present on all 
continents. In World Health Organisation monograph No* 44 (i960) 
entitled "Endemic goitre", Kelly and Snedden provide a comprehensive 
summary of the imown world prevalence and geographical distribution 
of endemic goitre* Figure 4 shows the goitre map of Africa compiled 
by them* The existence of endemic goitre in West, Central and North 
Africa is well documented in contrast to the dearth of reports from 
the three East African countries, Kenya in particular*
Investigations carried out since I960 in the throe countries 
and their immediate neighbours make it possible to add some more 
epidemiological data to the goitre map of Africa, and there follows 
a review of the cuzTont literature on the occurrence of endemic goitre 
in East Africa* The map in figure 5 indicates only the areas where 
goitre has been found* Blank areas do not specifically indicate the 
absence Of goitre, but rather lack of data* No attempt is made to 
include in the map the severity of tho endemic.
Kelly and Snedden (i960) report at least five centres of 
endemic goitre in the Sudan, mainly quoting from Woodman’s description 
of endemic goitre in Central Africa (I95é)* The Eande endemic area 
in South West Sudan apparently is a continuation of the Vast endemic 
area in the Northern Congo (ïïeleî now Republic of Zaire). Kambal et 
al, (1969) found a goitre rate of 57*9 per cent in Darfur Province of 
West Sudan, a focus hitherto considered to be of comparatively minor 
importance (Kelly and Snedden,, .I960).
-  18 -
Republic of Zaire (formerly Congo).
The Uele endemic goitre area in Northern Zaire is probably 
one of the largest and most severely affected in the world#
Extensive studies of this endemic area have been carried out by 
investigators from Louvain and Brussels Universities (Ermans et al*
1961# De Vissoher et al# 1961. Bastonie et al# 1962)# Further south in 
the Sampwe region of Katanga, Calonne (1939) has reported a moderate 
incidence of goitre* This endemic area probably continues into 
Zambia, where Boot (1951) carried out a nutritional survey among 
Lala children at 17 schools in Serenje and Hkushl. district and found
a goitre rate of 38 per cent* As already mentioned, Dolange et al.
(1968 and 1971) have reported a fascinating situation on Idjid. Island 
in Lake Kivu where tho prevalence of endemic goitre and cretinism is 
very high in tho North East and low in the South West part, while tho
degree of iodine deficiency in the two areas is not significantly
different.
Van Gampenhout (1934) in a paper on goitre in the Belgian 
Congo laentions its occurrence in the Ruwenzori Mountains and the 
basin of the Semlikl river# This focus of endemic goitre is believed 
to extend across the border into Western Uganda# Dean (1954) reported 
that he had found an enlarged thyroid gland in nearly every Baganda 
child at one primary school in Kampala# Connor euid FolXis (1966) 
found thyroid hyperplasia in 40 out of 45 uniieièotcd autopsy cases of 
different tribal origin at Mulago Hospital* Although none of the 
patients had a clinically recognised goitre this was considered to 
reflect a low intake of dietary iodine# Follis and Connor (l966)
-  19 -
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confirmed thin suspicion by assessing the pattern of iodine 
excretion in six sites in Uganda, They found a practically normal 
excretion pattern in Karamoja, slightly lower valuestin’.two schools 
in Kampalas definitely low values among schoolchildren in Gulu and 
Gayasa, and extremely low values in Mfoale Prison.
As the finding of a low urinary iodine excretion probably 
indicates a low dietary iodine intake, one would expect to find endemic 
goitre to be prevalent in the last three areas. Apart from a single 
report of an "epidemic" in Mbale Prison in 1964, (Pollis and Connor 
1966) no goitre figures of these areas are yet available. Recently 
high radio-iodine uptakes have been reported in patients with nontoxic 
goitre studied at Mulago Hospital, Kampala, (Kajubi, 1971).
Tanzania*
Trolli (1939) mentions the occurrence of goitre in the 
"mountainous region", probably referring to North Most Tanzania 
bordering the former Belgian Congo and Ruanda-Burundi, This report 
has led Kelly and Snedden (i960) to indicate as goitrous a large part 
of Central Tanzania on their goitre map of Africa (figure 4), almost 
certainly an exaggeration. .Figure 5 io probably a more accurate 
representation. Latham (1965) reports a serious goitre endemic 
(76 per cent goitre rate) in ükinga division of Njombe district in 
Southern Tanzania. A case of goitrous cretinism was reported from 
this area, and this is probably tho first report of endemic cretinism 
in East Africa, in contrast to the common endemic cretinism in %aire 
in the TJele region (krmans et al. 1961, Dumont et al. 1963) and Lake 
Kivu (Delange et al, 1968). Latham also found low goitre rates in the 
coastal Rufijl district (13*9 per cent) and in the Dodoma and Kondoa district
(10 pex* cent) in the Central Region of Tansanla, and mentions that 
goitre is believed to he fairly conrnon in the Arusha district, 
especially around the haae of Mount Heru, This endemic area 
probably continues into Kenya where a goitre rate of 23 per cent 
was found among soho&lchildron in the Taita hills by Munoz (Bohdal 
et al• 1968)• A new foous of endemic goitre on the Eastern border 
of Lake Tanganyika at Mwezi is reported in this thesis*
Although the World Health Organisation monograph (i960) 
does not mention goitre in Kenya, data collected during the last 
decade have shown that endemic goitre exists in the highlands of 
Keiiya. A W.H.O* nutrition to cm under the direction of J. A. Munoz, 
conducted an extensive survey on the prevalence Of endemic goitre in 
the schoolchildren of Kenya in 1962«64* The findings were published 
in 1968 (Bohdal ot al* 1968) with the recommendation that the 
distribution of iodised salt should bo undertaken as a preventative 
measure* Acting on this advice the Ministry of Health commenced 
distribution of iodised salt in 1970, and legislation to ensure the 
compulsory iodisation of all salt for human consumption is to be 
implemented. Briefly the W*H*0. findings were as follows (Table 2): 
over 28,000 children in 108 schools spread over the districts wore 
examined* Goitre rates varying from 15 per cent to 72 per cent were 
found, the highest rates being recorded in the highland areas of the 
Rift Valley, Western and Central Provinces of Kenya. Additional 
surveys, all involving schoolchildren, wore undertaken in presumed 
endemic areas of the Rift Valley and Western Provinces in 1969, 
(ïïanegraaf et al. 1969» Hanegraaf and Taylor 1969, Hanegraaf and 
McGill,1969). The results are MSmmarised in Table 2.
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Hanegraaf and Taylor (1969) found considerable variation in goitre 
frequency in three locations in the Mandi Hills (24-79 per cent) 
but the overall results were similar to those of the W.H.O# team 
and confirmed the desirability of iodine prophylaxis. Additional 
surveys, involving schoolchildren wore also undertaken in areas on 
the Northern and Eastern slopes of Mount Kenya not visited by the 
W.ÎÎ.O. toam^hy Dr. Hanegraaf and myself and the results are 
reported in this thesis.
Although suiveys of schoolchildren are a useful method of 
assessing the prevalence and geographical distribution of endemic 
goitre there are certain disadvantages in this method of sampling* 
Firstly, although the goitre rate in young prepubertal children is 
a more sensitive Index to the total goitre rate of the population 
than older pubertal children, these rates do not necessarily reflect 
the goitre rate of the total population in the area* Secondly, and
more important, in the absence of compulsory education in Kenya,
cases of mental and pliysical abnormality related to endemic cretinism 
are unlikely to be found in children attending school* Intensive 
studies require therefore the involvement of population groups or 
cluster samples of these, preferably in a house to house survey. 
Moreover, if possible, some measure of environmental iodine content 
or iodine nutrition of the population should be available* Community 
sui'Veys had not been performed in Kenya and no measurement of 
environmental iodine, iodine nutrition or thyroid function was 
available* The Ministry of Health of Kenya decided to postpone the
introduction of iodised salt from 1969 until 1970 to allow the
additional information to be collected* Studies of iodine metabolism 
in selected communities in Kenya and in patients with simp&e goitre 
attending a hospital clinic in Nairobi confirm iodine deficiency as the
•«» 24 **"
main cause of simple goitre in Kenya. Those data are reported and 
discussed in this thesis, and they id. 11 he used in the future 
evaluation of the iodised salt scheme.
PERSONAL INVESTI GATIONS.
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Grade 1 goitre. Visible with neck extended.
Pie. 6a
Grade 2. Easily visible in normal position of head.
Piv. 6b.
Grade 3. Large oitre.
Pir. 6c
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ENDEMIC GOITRE IN KENYA 
School Surveys : Mouat Kenya Area*
Goitiio prevalence was assessed, in 1103 children aged 
5-15 years attending five schools located near Emhu, Meru and 
Nanyuki. (See figure 11, page for precise locations).
Methods! Goitre prevalence was investigated according to the 
recommendations of Perez et al. (i960). If the lateral lobes of 
the thyroid gland have a volume greater than the terminal phalanx 
of the thumb of the person being examined, the gland is considered 
to be enlarged. Goitre size was graded in groups 0, 1,2 and 3, 
using lie criteria established by Perea et al, (i960).
(Table 3, figures 6a, b, c.) Each child was examined by t.o 
observers and in the case of disagreement the lower goitre size was 
recorded.
The W.H.O. (Perea) Goitre Classification,
Group 0| No goitre, but palpable enlargements up to 4-5 times are 
included in this group*
Group 1Î Palpable goitres were then 4-5 times enlarged. Mostly
visible with the head fully extended.
Group 2I Readily visible with the head in normal position.
Group 3: Very large goitres readily visible at a considerable
distance.
-  27 -
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COHMHIl'Y SURVEYS.
Two highland and one lowland village were selected for 
intensive study* Reasons for selection Included a high goitre 
frequency in the schoolchildren, cooperation of the inhabitants 
and local authorities and accommodation for the mobile team»
steïïïi"
A preliminary school survey revealed a veiy high goitre 
rate of 83 per cent in 98 schoolchildren* Eburru (figure 7 and 
map on appendix page 17$)is situated in the Rift Valley Province,
75 miles North West of Nairobi between Lake Naivasha and Lake 
Elementeita at the edge of the Eburru Forest, high in the Eburru 
Hills at almost 9>000 feet altitude. There were approximately 
150 families (approximately 900 people) mainly of the Kikuyu tribe 
living in this area. All homes were visited and 699 people 
examined.
Roret/Tulwet.
A preliminary survey in schoolchildren revealed a goitre 
rate of 67 per cent (Hanegraaf et al. 1969). These adjacent 
villages are situated near Kericho (figure 7 and appendix p;, ;17S) 
at an altitude of 7,000 feet. One hundred and forty homes were 
visited in this densely populated area and 732 people were examined.
Hutituni.
A low goitre rate (21 per cent) was found in schoolchildren 
by the V/,H,0. team at Machalcas in the Eastern Province (Bohdal et al. 
1968). Mutituni is a village situated 10 miles north of Maohakoa,
40 miles east of Nairobi at an altitude of 2,000 feet ( :.igure 7) *
One hundred and ten homes in this area were visited and 494 people 
examined.
—  29 “
M. 8 - Apparatus used to measure uptake of radio-io ine by the 
thyroid gl^ ind.
-  30 -
Cllirlcal *
The homes were visited by a team whioh consisted of a 
physician, health assistant and *local man’ acting as guide and 
interprotor. l#oitre sise was assessed by palpation and inspection 
using the international classification (Perez et al. 1960). All 
available inhabitants were examined. A note was made on a 
specially designed family card (see appendix page 166) of the following; 
age, BOX, goitre size, duration of residence, physical or mental 
abnormalities! family absentees were also recorded*
Laboratory Studios,
After informed consent had been obtained additional 
laboratory studies were undertaken on subjects of both sexes as 
follows.
Roret! Fifteen men with and 9 ’'/ithout goitre.
Twenty seven women with and four* without goitre.
Eburru. Twenty three men with and ten without goitre.
Twenty one women with and six without goitre.
Mutituni, Four men with and five without goitre.
Seven women with goitre.
( 1 ) Thyroidal u->take of radio-iodine: An oral dose of
was administered and the thyroidal uptake was measured after 4 and 
24 hours a portable collimated Geiger-Muller tube connected
to an appropriate scaler (20th Oentury Electronics G. 10, Pb,),
The working distance was 30 eras, from the sternal notch and counts 
from the patient’s neck were compared vdth those of the standard from 
a phantom neck* Thyroidal uptake was expressed as a percentage of 
the administered dose.
-  31 -
(s) Urinary Iodine. Urine was collected into sterile iodine free 
containers acidified, stored at 4°0 in a portable refrigerator, 
transported to Nairobi and then Éîfmt by air to the Department of 
Pathological Chemistry, University of Leiden, Holland. Urinary 
iodine was estimated by a modified chloric acid procedure 
(u©notti/|1963) and urinary creatinine by a standard method using 
an autoanalyser. The 24 hour urinary excretion of iodine was 
calculated from the iodine/creatinine ratio using the equation 
(Jolin and del Roy 1965)
I (casual sample) ug/L.
Urine 1 (ug/2 4 hr.) = creatinine (Gasual sample) g/u.
% IC (creatinine g/2 4 hr.
Urinary creatinine (g/2 4 hr) - K (I.O for women
(1,7 for men
(0,018 X body woi ht (Kg) girls 
(0,020 X bodii* weight (Kg) boys.
Blood was withdrawn into sterile iodine free containers and
centrifuged. The serum was separated and stored frozen until
transported by air to the above laboratory for estimation of the
serum protein bound iodine (P.B.I*) by antoanalyaor.
-  32 -
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BNDEüIO GOITRE IN TANZANIA.
Mweai (fiigure 9) is situated in a remote highland area of 
Western Tanzania, near Lake Tanganyika, 500 miles from the sea, at 
an altitude of 6,000 feet. During 1964/65 some 11,000 Ruandan 
refugees of the VJatutsi tribe settled in Mwezi* Although originally 
from Ruanda, all had spent about two years in the Congo before moving 
to Tanzania* In addition there were approximately 1,000 people of 
local tribes in the settlement area* The goitre frequency was 
assessed in the Mwezi schoolchildren and the urinaiy and plasma 
iodine were measured*.
Methods*
Approximately 550 children aged 5-17 years lived in the 
area. Thyroid gland sis© was recorded in 575 who were attending 
school (285 Ruandan immigrant children; 08 * local* children), using 
the international classification previously described (Peres ot al,
1960)• A house to house survey was not possible mainly because of 
lack of time. The survey was completed during routine trips by 
the East African Flying Doctor Service to Mwezi.
After examination of the thyroid gland, urine samples were 
obtained from 100 children, &nd in 50 of these a simultaneous blood 
saia#> was taken* As in adults the iodine/creatinine ratios of 
casual urine samples may bo used to obtain a representative index of 
the urinary iodine excretion of schoolchildren under field conditions 
(Pollis 1964)' The daily iodine excretion::was calculated from the 
formula on page 51:* Daily urinary iodine output, although,lusod aa 
an index of iodine intake is not equivalent to iodine intake and may 
not be a wholly accurate index of iodine nutrition. The plasma 
inorganic iodine (P.I.I.) is considered by some investigators to be 
the most useful non-isotopic epidemiological technique for assessing
•*“ y 4 *«•
iodino deficiency (Boyle ot al* I965)# The P.I.I, Is calculated 
from the formula (Vought et al* 1965)
i.i.i. UM/1UÜ m.g » 4 X Urinary oreatlninrT::PT6o^2^.T
Values for P*I.X* using this method correlate closely with those 
obtained using conventional iaotopic methods (Harden ot al* 1965). 
Serum and acidified urine samples were refrigerated and sent by air to 
the Department of Medicine, Western Infirmai'y, Glasgow. Iodine was 
estimated chemically in the urine by the chloric acid digestion method 
(Wayne et al. 1964). Serum and wrine creatinine were estimated by a 
standard autoanalysor technique (i’eclmicon Instruments Limited) *
QUAhTITI\fE STUDIES OF IODIDE METABOLISM.
In a preliminary study, thyroidal uptake of radio-iodine 
was measured in 18 goitrous patients and six control subjects. The 
individual values are ohoTO in table 4. The results show an 
"iodine deficiency" pattern in many of the patients and in three of 
the control subjects.
A more detailed study of thyroid function was considered 
appropriate•
Materials and Methods.
All subjects were Kenyans of African origin attending a 
special thyroid clinic at the Kenyatta National Hospital, Nairobi.
The majority lived in the Central Province of Kenya and were members 
of the Kikuyu tribe. There were 10 males and 55 female patients 
with goitre. Their ages ranged from 15*60 years. The diagnosis 
of siaiple non-toxic goitre was established by excluding thyrotoxicosis
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4 and 48 hour Thyroidal Radio-iodine Uptako Values ijb dose) of 
10 Goitrous Patients and 6 Control Subjects.
Patients
48 Ht »
m 19 D 26 40
p 17 N 30 40
p 50 1) 65 68
- M «M 54 64
F 40 K 21 47
F 55 N 55 58
F 55 D 27 51
F 15 D 56 78
mm — w 64 68
M 21 D 62 57
F 50 D 55 70
F 50 D 66 85
F 20 D 40 62
F 14 D 50 61
F 18 N 58 51
- - 59 51
— M — 61 70
F 25 D 64 86
Mean 46 60
0,18
0,16
0,17
0,06
0.16
0.25
0.51
0,06
0.17
Age
F 17 25 59
F 55 65 71
M 25 54 60
M 40 22 55
F 50 18 58
F 40 56 48
* D = Diffuse )
îï = Nodular ) on Palpation
• w  5 6  —
(normal P.B»I* value) and Hashimoto* s thyroiditis (negative 
thyroid antibodies)* No patient with proved or suspected malignant 
disease of the thyroid gland was in^ sluded in the study* Throe males 
and fifteen females without goitre were also studied* They had boon 
referred to the clinic with suspected thyroid disease but were 
subsequently found to be euthyroid* The results from those patients 
will be used as control values* All sera were tested for antibody 
to tiiyroglobulin by a tanned red blood cell haeraaglutination method, 
using Burroughs Wollcome reagents and a microtiter apparatus (Goldin 
et al. 196?).
1 "91
Methods. The patients received an oral dose of 40/uc I*
(25vuo^^^I given to those below 21 years). Thyroidal uptake of
1 "51I was measured using a Geiger-Muller counter connected to an 
appropriate scaler. This apparatus was used in the comraunity surveys 
(figure 9). Thy working distance was 30 cms. and the counts from the
patients nock wore compared with those of the standard from a phantom
nook. The radioactivity of plasma and urine samples was measui’ed in 
a 1% well-typo scintillation counter (Echo Electronics Ltd.). Serum 
P.B.I. and urine inorganic iodine wore estimated in the Department of 
Medicine, 'Western Infirmary, Glasgow by standard methods* The 
theoretical and practical aspects of the metabolic studies performed 
are fully discussed by Alexander et al. (1962) and Wayne et al, (1964). 
The following measurements were made#
(1) Thyroidal radio-iodine uptake at 2-j hrs. dose),
(2) Tliyroidal clearance of radio-iodine (Th. 01.) in lul./min.
(5) Plasma Inorganic Iodine (P.I.I.) in/ig./lOO ml*
(4) Absolute Iodine Uptake (a.I.U.) by the thyx'oid in/ig./hr.
(5) Renal clearance of iodide (in ml./min.)
Due to on error renal clearance was measured in 15 goitrous patients only.
Briefly, the Th. 01. was calculated by dividing the increment
1 "91 1in the thyroidal I uptake between 1 and 2'^ hr. by the plasma
-  37 «
radioactivity at the midpoint* The P.I.I* was measured by an
131isotope dilution technique following a tracer dose of ' X as
131
P I T -  L£isaa_3i.ijaiaa >4» # .1. # M% *  ,» IJ.» A
I urine
where 
1 91I ss the radioiodine concentration in the plasma 
or urine and
I urine = the chemical (stable) iodine concentration 
in the urine*
The A.I.U* was calculated as the product of the P.I.I. with the Th. 01,
STATISTICS.
Standard deviation and standard error of the mean were 
calculated on a desk computer (Olivetti Instruments! Students t
test (Bradford-Hill, 196?) was used to test significance of difference 
between values.
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lUDIOTHYROXINE STUDIES.
The peripheral metabolism of thyroid hormones in ondomlo 
goitre has failed to attract much attention in contrast to the general 
aspects of iodine metabolism. In almost every severe goitre endemic 
there are ' /Ohthyroid individuals who have subnormal P.B.I. values.
The possibility that alterations in the peripheral metabolism of 
thyroxine might be responsible for maintaining the euthyroid state 
in those subjects seemed possible. There follows an account of 
radiothyroxine studios in five euthyroid goitrous subjects with 
subnormal P.B.I. values.
Subjects.and Methods.
Three male and two female patients with goitre from tho 
Eburru settlement were studied. All were clinically euthyroid 
despite subnormal P.B.I. values. Serum protein values wore normal. 
All had high thyroidal radio-iodine uptake values and low lu'inary 
iodine values. The purpose of the study was explained to them mid 
they cooperated willingly. The studies wore performed at the 
Kenyatta National Hospital, Nairobi* Each patient received 
50/uo^^^I labelled thyroxine (T^ ) by intravenous injection* Plasma 
samples were taken at 10 minutes after injection of T^ and then 
daily for 10-12 days* Total radioactivity of the plasma of all 
samples was measured at the completion of the study in a well-type 
scintillation counter (Echo Electronics Ltd.)* Potassium 
perchlorate (400 mg. q.d.s.) was given for 24 hours before and 
throughout the study to prevent the re-utilization by the active 
iodine deficient gland of iodine released from peripheral hormone 
degradation. The serum P.B.I. and total T^ (TT^ ) were measured in 
samples of serum taken on day six of the study, the midpoint., % Total
-  59 -
was measured using tlio "I’etrasorb 125" Kit (Abbot Laboratories, 
Chicago, 111.) ('Medical Faculty, Rotterdam, Netherlands). The 
calculations used were those of sterling and Ghodos (1965).
Briefly, the ^^life of was obtained graphically from the linear 
component of the disappearance curve extrapolated back to aero-time. 
The turnover rate (k) was computed from the y^life. The calculation 
for subject E, M« is shown in the appendix, pages 1?1 - 173.

miM
•m T,
41 "* 
mstâ-âi.
Prevalence of Goitre in 1103 Schoolchildren in Locations around
Momit Kenya*
f 4%',III* *1W !#W*l/Mwu *< *
School HnmberExamined
Goitre
■f
Grades 
2 ‘3
of children 
with goitre
Kanyuamhoro 270 20 3 0 8*6
Rtmytmne 75 3 0 0 4.0
KiMriohia 396 126 28 0 39
ïimau 256 64 7 0 28
Outulili 106 21 8 0 27
*•* 42
School Sux^ veya - Mount Kenya Area:
(fig-uro 10, Table 5 and table on appendix page 168),
I'ilinbu District;
At a primary school, North East of Bmhu, at ICanvuamhora* 
(altitude 4,000 feet above sea level) 270 primary schoolchildren 
aged 5-15 years were examined. The overall goitre rate was 
8.6 per
Meru District;
In a primary school ten miles south of Meru at Runyweni 
(4,000 foot) the overall goitre prevalence ainong' 75 schoolchildren 
aged 5-12 years was 4 per cent.
At Klbirichia> on the Northern slopes of Mount Kenya, 
(7,000 foot) 396 children aged 5-15 years were examined. Tho 
overall goitre rate was almost 40 per cent in boys and girls.
In the North dost corner of Mount Konya at Timau (6,000 
feet) 256 schoolchildren aged 5-15 years wore examined; the 
overall goitre rate was 27 per cents 23 per cent boys; 35 per cent 
girls. At Ontulili tho goitre rate was similar (28 per cent) in 
106 children aged 5-15 years.
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- Summary of all results from three communities in Kenya
Pigurcii: Age and sex distribution of goitre rates found in two areas of Kenya
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Table 7. Distribution of goitres according to age and sex among the total population of 
3 rural areas in Kenya (Jnne/July 1969)
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GOITRE
RATE
®/o
M 9.1 425 65.C^71.5 240 35.0 14.6 41.3
51.5
O 25.3 60  70 56.2 35.7 6.9 403
50
O 3.4 3.6 3.7 16 7 O 4
9.9
F 5.6 39.7|7ÛOj324! 39.21544 55.6 603 O 21.4 fe.5.2J67.8 61.5 75.0 56.0 56.2 O O 3.3 23 34 26 17 14
NODULAR 
GOITRE I
No o( people abten*.! 176 (2 5 ° /o ) Ns o f people obtenti 256 (26®/o) No of people absent: 2 50  (33.5®/=>)
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RESULTS.
All results are sutimarlsQd in Table 6,
Goitre
The distribution of goitre according to age and sex among 
the total population of three rural areas in Kenya is shown in 
Table ?• Overall, high goitre rates wore found in Blburru 
(l55"/ per cent) and in Eorot (^0 per cent)* A low rate was found 
in Hutituni (9*9 per cent). In Sburru and Roret the total goitre 
rate in males was approximately 40 per cent and in females 60 per 
cent. In general larger goitres with nodules were found in females, 
No obvious cretins, spaotios or deaf mutes were Gnoountered and 
overall general nutrition was fairly good, although a few cases of 
overt malnutrition were encountered (kwashiorkor). Bndemio 
cretinism is therefore not present in tireso endemic goitre areas.
Age and Sex.
The age and sex distribution of goitre in Roret and Bburru 
are illustrated in figure 11 (repeat of figure 2). The male/female 
incidence rises very steeply and simultaneously until about the age 
of 20 years when the male incidence declines sharply.
The results are expressed as mean ^  standard deviation
(table 6).
In Eburru; The mean daily urinary iodine excretion was 24*6 « 18*3 ug, 
In Roret; 20.6 - 21.3^g*
In Mutituni; 113*9 ~ 56.8/ug.
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Protein Bound Iodine :
In Bburru the moan value was 4*0 - 1yug. per 100 ml.
In Roret 4*1 - O.O^ é^ï* per 100 ml.
In Mutituni 5*9 « 1*1 Atg* per 100 ml.
Six subjects in Bburru and sovon in Roret had values of 
P.B.I. less than 3*0 yug, per 100 ml,. Ko patient with overt hypo­
thyroidism was observed during the surveys. I personally re-examined 
all the Bburru subjects and found no clinical evidence of 
hypo thy ro i di sin •
In Eburru 13 pregnant subjects had a mean P.B.I. value of 5*0 - 2*2/ug.
per 100 ml.,
in Roret the mean P.B.I, value in 8 pregnant patients was
5*0 1 1*5yug. per 100 ml. Sheae values are subnormal for pregnancy,
In Mutituni the mean value of 5 pregnant patients was
8.8 - 1*4yug. per 100 ml#, which is within the expected range for 
pregnancy.
In Eburru the mean 4 hour uptake was 65*7 - 17*7 per cent of the
administered dose; at 24 hours 80 - 12.0 per cent.
In Roret the 4 hour uptake was 58.4 * 12.7 per cent and the 48 hour 
uptake 72*9 - 14*9 per cent.
In Mutituni the 4 hour uptake was 20*4 - 6.7 per cent and the 24 hour
uptake 39.6 - 9*3 per cent.
The results of the various investigations according to sex 
and goitre are shown in table 8. Inspection shows clear difference 
between goitrous and nongoitrous in values of urinary iodine, serum 
P.B.I. or radio-iodine uptalco.
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Table 9 shows the goitre rates in the sohoolohildran. 
In the age group 5-11 years, goitre was present in 48 per cent 
of 200 immigrant children and 6? pex’ cent of 65 native children. 
Significant tliyroid enlargement was found in 66 per cent of 85 
oldor (12-17 y e a r s g r a n t  children and nearly all of 23 older 
native children. Ho difference in male/female goitre rate was 
recorded, although girls usually had larger (grade 2) goitres. 
Fifteen glands wore nodular on palpation.
Goitre rates in Mwesi schoolchildren
TRIBE Ago(years)
Numbers
Examined
Goitre
Rate
Ruandan 5-11 200 48^
Ruandan 12-17 85 65ÿ^
Native 5-11 65 6?;g
Native 12-17 23 9o;i
Total goitre rate = 208/373 = 565^ .
48
p. I. I. jig/lOO ml.
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Urine I fig/24 hrs.
The plasma inorganic iodine and daily urinary iodine excretion values in Mwezi
schoolchildren.
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The individual daily iodiie secretion in the urine and 
the plasma inorganic iodine values (p.I.l.) ax’S shown in 
f injure 12*
Urine Iodine.
The mean daily itrinary iodine excretion was 14 *- 9 (s.D.) yug. 
The goitrous children had a mean value of 11*4 7yug* and the non­
goitrous 19*5 - 10yug. - these values are significantly different 
(p < 0*01) but nearly all values are very low*
The mean P.I.I. value was 0*047 - 0.03 (3.D*)yug* per 
100 ml. The mean P.I.I. value in the children with goitre was 
0.042 - 0.02yug. per 100 ml. and in the nongoitrous children 
0.057yUg. per 100 ml. These values are significantly different, 
(P < 0.05).
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Eesultq.
The results of the six parameters studied in the control 
and goitrous patients are shown in table 10 and the individual 
values on paget 174 in appendix. The results are expressed as 
the mean and the standard error (S.B.) of the mean with the numbers 
and the observed range in braokets. The standard error is not 
ideal, as individual biological values may not always follow a 
normal distribution (Wootton et al. 1951). However, other workers 
have expressed their data in this way and I have chosen this method 
for comparison with their data. (Alexander et al. 1962).
Goïxtrole.
Thyroid Radio-Iodine Uptake.
The mean values and range of the 2j- hr. uptake 
(20 f 1*6 per cent) ai’e similar to those reported by others
((Alexander et al. 1962 - 21.6 - 1.4 per oent) •
Thyroid Clearance of Radio-Iodine. (26 - 4*7 ml. per min.)
The mean values are similar to those found by other workers. 
Alexander et al. (1962) established the normal range by inspection as
8 - 40.0 ml. per min. This contained the large majority of normal
cases and gave good separation of normal persons from those with ixypo- 
or hypex’thyroidism. My control group consisted of patients without 
goitre from the Central Province of Kenya and values ranged from 
6 - 73 ml. per min. Sight of these patients were iodine deficient 
at the time of study on the basis of a low P.I,I. value 
(<0.08/xg* per 100 ml.) and thi^ had a high thyroidal clearance 
value. This would be axpeoted in a sample population wldch is likely 
to contain some iodine deficient subjects with no goitre. Thus, the 
range of values of thyroid clearance is broader than the observed range 
quoted by Alexander ot al. (1962).
" 53 -
0.I8 - 0.03 Aig. per 100 ml.)
The mean values in the oontrol patients are similar to 
those reported by Perry and Hughes (195?-) (0.17 - 0.009) and 
Alexander et al. (1962) (0.19 - 0.02).
(1'6 - 0.2/xg. per %%%)
The mean value is similar to the value of 2.3 - 0.2 
found by Alexander et al. (1962), 2,3 - 0,3 Eingg and Perry (1952) 
and 2.8 - 0,6 (Reilly and Ocott et al*)*
Protein Bound Iodine. (5.5 - 0,2 per 100 ml.)
The mean value is also well within the normal range i8f 
others (Alexander et al, 1962).
Total (63)
The mean value of the 63
patients was 32 - 3 per cent* This value is significantly higher 
than the value of the oontrol group (P I 0,01).
S2S0ii_j£l2S3aa.SS! The mean value was jgl.__j;6.r Alaî.
This value is significantly higher than the value of the control group, 
(p ^  0.001).
aSâSâ.lsamiais.j£â.i“eî The mean value was
per 100 ml* This value is significantly lower than the value of the
control group, (p c^O.Ol).
Absolute Iodine Uptakei The mean value was
3*2 - 0.3-41/:;, per hr. This value is significantly higher than the 
value Of the control group. (P 4,0*01).
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Protein Bound Iodine; The moan value was
4*5 - 0*3 Ain* per 100 ml. This value is significantly lower than 
the value of the control group, (p / 0.02).
Renal Clearance of Iodine; The mean value in 15 patients 
Was 31.2 1_3.0 ail, per min. which is within the range found by 
Alexander et aX*{l962).
Normal Clearance Group, (26)
Ihrentj six patients had uptake and clearance values within 
the normal range quoted by Alexander et al. (1962). ( (/4O ml. per min.
clearance). The mean P.1.1, value was 0*14 - 0*01 /Ug. per 100 ml.
This value is not significantly lower than the value of the control 
group. The A.I.U, and P.B.I* values were well within the normal range, 
and were not significantly different from the values of the control 
group *
.Hi&h j l l e a ^ c e _ ^ ^  (37)
Thirty soven patients had high uptake and clearance values.
The mean P.1.1, value in this group was 0*07 - 0.01 vug. per 100 ml.
This value is significantly lower than the value of the control group.
(P 4 0 ,001). The mean A.I.U, value was 4*6 - 0.6Aig. per houi’. Tliis 
value is significantly higher than the value of the control group,
(P 0 ,01). The mean P.B.I. value was 3*6 - 0*3 Aig. per 100 ml. This 
value is significantly lower than the value of the control group, (p<4,0,01) 
The high clearance group was subdivided into
a) Thirty patients with a normal P.B.'X. value
b) Seven patients with a low P.B.I, value.
In subgroup (a) the mean P.1.1, value was 0.07 - 0.01 yU.g* per 100 ml. The 
mean A.I.Ul value was 3*5 - 0*3Aig, per hr. This value is significantly
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higher than the value of the oontrol group (iVO.Ol). The mean 
P.B.I. value wae 5*0 - 0*19 ug. per 100 ml.
In eubgroup (b) the thyroidal uptake and clearance values are very 
high (table 11). The mean P.I.I. value was 0.07 ™ 0,01 ug. per 100 ml, 
The mean A.I.U. value vas 6.8 - 2 ug'., per hour* This value is at the 
upper limit of the normal l'ange. The mean P.B.I. value was 
2.5 “ 0.1 ug. per 100 ml.
Of the seven patients four were young (l4“*18 years of age)
with diffiiiso goitres9 two of which had a bruit. Patient ho. 558,
table 11, developed tracheal compression and thyroidectomy was 
performed. The gland was diffusely enlarged and histologically 
uniform parenchymatous hyperplasia was found, (figure 16 page 69).
The individual results are presented in Table 12,
Protein Bound Iodineî
Values ranged from 1.5 5*0 ug* per 100 ml* with a mean
value of 2.1 ug. per 100 ml.
Total Thyroxine (TT.)î
Values ranged from 2.0 « 5*0 ug. per 100 ml. The normal 
range of TT, in the laboratory in Amsterdam where the estimations were 
performed is 6*8 14*4 ug. per 100 ml.
Kinetic Studios:
There are no "normal" data for Africans. In an extensive 
review of the available literature, Rail et al. (1964) concluded that 
in normal Caucasians the average Ty was 6.9 days, extrathyroidal pool 
516 ug. iodine, amount of Ï4 degraded daily 51*6 ug. iodine.
The values ranged from 2.9 8.1 days. Two subjects had
normal values, and three values wore within the range found in 
hyperthyroidism• (Subjects U.f,, k.H,, and M,¥.)•
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Turnover rate (k ) ! Values ranged from 8,6 pez’ cent to 23 per 
cent# Three subjects (M.W,, K.N., and M,¥, had high values 
(> 10 per oent).
(as/ug. Iodine).
Values ranged from 150 ^ 450/Ug. for iodine and 
205 590yug. for thyroxine. In two subjects, O.l'U and ¥.H,,
values were at the lower limit of the normal range. The 
remainder i^ ere subnormal.
Degradation Rate; Values I'anged from 22 « 52 Xig* daily for iodine 
and 51 « 87wUg. daily for thyroxine. One aubjeot, E.N., had a 
degradation rate which was normal* the value for M.W. is at the 
lower limit of the normal range, while the remainder are all clearly 
subnormal•
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GXJNXGAL STUDIES.
Between August 1968 and April 1970, 560 patients were 
examined £it the thyroid clinic, ICenj-'atta National Hospital, Hairohi* 
There wore 550 Kenyans of African origin and 10 of Asian origin»
They represent the majority of patients who attended or were admitted 
to the Kenyatta National Hospital for treatment and for investigation 
of overt or suspected thyroid disease, during tliis period. The clinilc 
was established with a view to rationalising the treatment of the very 
large nurahers of patients with non-toxic goitre who presented for 
treatment. Increasing muabcra of patients wore being subjected to 
surgery tf the thyroid gland and it was felt by physicians and 
surgeons alike that more rigorous selection of patients for surgeiy 
was desirable. In time, all varieties Of disease of the thyroid 
gland presented at the clinic and an estimate of the relative 
frequency of these various disorders could be made. These aspects 
are discussed further In the sections on thyrotoxicosis and carcinoma 
Of the'thyroid.
The Distribution of the various disorders of the thyroid are shown 
in table X (repeated below).
Thvroid disorders in 550 Kenyan African.Patients seen ovor 18 months 
at the Kenyatta National Hospital. Nairobi.
Diffuse
180
Hultinodular
255
Single Nodule thyrotoxicosis lancer Hiscellaneous
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This section is confined to non-toxic goitre.
There were 495 African patients in whom the diagnosis of simple 
&ontoxic goitre was made. Two hundred and fifty had obvious multi- 
nodular glands some of which were huge ( figure 15 a and b).
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i ’.« 13a______ . - Huge goitre
1 * 1?b. - Thyroid speoimofn w#i hin ' 1»5 kf&. from pati('nt (a) bove.
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Ir. 14 a. - The sin :le thyroid nodule 
Gliajcal.
V
fi » 14o« - IgtoXo ic.J. 
1. «
I
. '"'d
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Fifty eight had a single nodula on palpation (figure 1 4 a T h e  
remainder (180) appeared on palpation to ho diffuse^
Thirty one patients had hyperthyroidism and in 18 patients the 
diagnosis of thyroid carcinoma was established• The miscellaneous 
gi’oup included patients with thyroglossal cysts (2), subacute 
thyroiditis (2), dyshormonogeiiesis (5), post-operative hypothyroidism 
(l). No case, of spontaneous myxoedema ;.or Hashimoto*s thyroiditis 
were encountered in any indigenous African patient* occult 
thyroiditis was excluded in over 500 African patients who had 
negative tests for thyroid antibodies. Only ton Aslan patients 
were revievjod during this period yet Hashiraoto's thyroiditis was 
diagnosed in one patient. The remainder included thyrotoxicosis (2), 
papillary qaroinoma (l), simple goitre (6).
Age and Sox Distribution of the African patients is shown in 
figure 15* The largo majority were females aged 25-45 years, and 
members of the K'ilaiyu tribe from the Central Province of Kenya. 
Geographical distribution is shown in table 15. Twenty five per 
cent of the patients lived in Nairobi City at the tjjae of review.
For many this was a recent move (within 5-*5 years), from the rural 
areas of the Central Pz'ovince* Of the remainder the majority were 
resident in the Central Province at the tine of review, A small 
minority travelled very long distances from the highland endemic 
goitre areas of the Rift Valley and Western Provinces (up to 200 m&les). 
No patient travelled the equivalent distance from the Coast Province 
and only two patients lived in the Eastern Province where endemic 
goitre has not been found*
"* 62 ’™
Figure 15 
Age tmd Sex Distribution,
/'O
Total
25k
20
15
10
10 20 
Age#
50
Male
Female
Location
Geographical Distribution•
K»*l
Nos*
Nairobi City 176
0 entrai Province 260 51*64'
Western and Rift Valley Province 70 14.54
Eastern Province 2 .14
Coast Province 0 04
total 508 1004.
— 63
treatment.
Medical.
1. In almost 50 per cent of cases no specific treatment 
was given. Patients with long'-stoiiding multinodular glands in 
whom there was no evidence of pressure symptoms or suspicion of 
malignancy were simply reassured. Operation was not performed 
solely for cosmetic reasons.
2. Thyroxine. One hundred and twenty patients with diffuse 
glands on palpation and forty with multinodular glands were given 
thyroxine sodium 0.3 mg. daily. The majority tolerated this dose 
well, but in a few the dose - as reduced to 0,2 mg-, per day because 
of the development of mild hyperthyroidism. The size of the 
thyroid gland was assessed by palpation, before and at intervals 
during treatment and recorded as
a) unchanged
b) smaller 
o) normal.
To be classified as "smaller** an estimated reduction of 50 per cent 
in the sisse of the gland was required.
After at least six months treatment with thyroxine the 
following results were recorded*
Commenced treatment! 120 patients with diffuse goitre 
Lost to follow-up* 20 patients
Smaller! 55 patients
Normal: 25 patients. Unchanged: 20 patients.
rt»6rMi*Hsse«*StlM»a:<«>     I. 1-1 -k
After two to three months of treatment vjith thyroxine, 
the tense, diffuse gland had in many cases shrunlc to a smaller, slack 
gland in which small nodules were palpable.
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Those glands which wore multinodular at the outset of 
treatment, showed a less conviticing response to treatment with 
thyroxine* Forty patients with multinodular goitre were given thyroxine 
sodium. Of the original group of 40 patients ton were lost to 
follow-up. Out of the 30 who remained, 10 reduced in size, but 
none returned to normal proportions. These observations indicate 
that the more widespread use of thyroxine should be encouraged» 
particula3zly in those younger patients with diffuse goitre.
The mean thyroid clearance value of 18 patients with 
clinically dj^^u^ goitre was 120 ml. per min. (table 14) and in 
!§. patients with clinically usually long established
glands, 35 ml. per rain.
to, with thyroxino was judged to be
good in 14 patients who had/high thyroidal clearance. (Mean value 
131 ml. per min*)* In 10 patients in whom no change in goitre &i%e 
was recorded the mean, thyroidal clearance was lower - mean 38 ml. per 
min.
of the thyroid gland in seven
patients showed multinodular colloid groitre with fibrosis. The 
moan thyroidal clearance was 21 ml* per min. In two patients with 
diffuse parenchymatous hyperplasia, the clearance values wore 89 and 
400 ml. per min.
Surgery.
Seventy nine patienta wore submitted to surgery (15 per 
cent of total).
Forty had multinodular glands producing pressure symptoms, 
usually tracheal compression. One of these patients developed 
acute stridor dur1 mg labour and had the unusual combined surgery of 
a partial thyroidectomy followed immediately by a caesarean section.
She and hor infant made an uneventful recovery.
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TABLE 14
Goitre
Diffuse goitre 
Nodular goitre 
Good response to T^
No Response to T
4
Histologioal appearances
(^.loid fibrosis
l^renchymat ous 
hyperplasia
# ##aa»ANhw#NwAr«#M.*atai
No.
(18)
(16)
(14)
(10)
(7)
(2)
Mean
-I’h. Cl. 
^ml. per min
120
35
131
38
21
89 and 400 
ml*/miîi.
TABLE 151.1 .«rOfcr** M* •WT
Histology of 79 thyroid glands.
Colloid goitre 53
Benign adenoma 20
Parenchymatous hyperplasia 2
Probable dyshormonogeiiosl s 1
Carolnoma 3
TOTAL 79
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Tiro patients, both males, id.th large diffuse glands 
causing pressure collapse of the trachea, required surgery.
Thirty seven patients with single thyroid nodules on 
clinical examination were submitted to surgery*
■EaSieiofiE*
The pathological diagnosis of the 79 glands removed 
surgically is shown in table 15* One patient presentijng with a 
multinodular goitre had an unsuspected follicular carcinoma.
Two single nodules were malignant on histological scrutiny*
Single thyroid nodule.
This diagnosis was made only when the remainder of the 
thyroid gland could neither be seen nor felt, and the swelling was 
mobile with no evidence of pressure or displacement of neck structures.
I examined 58 patients in whom this diagnosis was made èn 
clinical grounds. All were treated initially with 0.3 mg. of 
thyroxine sodium for three months. If the nodule had not diminj.shQd 
during this period and certainly if it had enlarged, surgery was 
performed.
Sex: There were 54 female and 4 male patients.
Duration? This varied from 1-3 years in the majority of patients. 
Examination; In 23 cases the nodule seemed to be located in the 
right lobe, 14 in the left lobe and 21 in the iotlmiue of the thyroid 
gland.
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Ten patients were lost to follow-up and 10 showed a significant 
reduction in the sise of the nodule following treatment with 
thyroxine 0.3 mg. daily for three months. ourgeiy was performed 
in 37 cases of "clinically :■ single]' ' nodules. At surgery 19 were 
multinodular and 18 single, a diagnostic accuracy of only 30 per 
cent (table 16).
On histological examination of the clinically single 
nodules, 35 wore benign and two were malignant, an incidence of 
carcinoma of 5#7 per cent (table 17)* Assuming that the 10 nodules 
which shrunk on T^  therapy were benign, the total incidence of 
malignancy in the group of 45 patients with a single nodule on 
clinical examination was therefore 4*4 per cent (2/47)* One was a 
localised follicular carcinoma and the other a papillary carcinoma 
and each was a single nodule.
'ABLE 16
Thyroid nodules, single by clinical, surgical 
and histological criteria.
Clinically 
Surgically 
histologicr1ly
Mo*
37
18
16
TABLE 17
Nodularity
Classification Single 1 Multiple Total
Benign 16 19 35
Malignant 2 0 2
Total 18 19 37
Overall Incidence of Carcinoma 5,5 per cent.
« •  70 —
z a m m i
The Medical Research Laboratory, Nairobi, provides the only
histological services in Kenya and thus receives specimens from all
Government and Mission Hospitals in Kenya, All specimens of thyroid
tissue received at tho laboratory from hospitals throughout Kenya in
the periof 1964-69 inclusive were reviewed. Six hundred and forty
five specimens were Bocoived, Adequate tissue was available for
microscopic re-examination together with clinical details in 598 cases, 
Distribution of Disease. TABLE
Hyperplasia Gn^tre^ Adenoma Carcinoma Thyrotoxic Miscellaneous
10 351 125 66 35 6
Eighty three per cent of thyroidectomies were for non-toxic
goitre or beni{pz adenoma; 11 per cent for carcinoma and 6 por cent for
hyperthyroidism. The '’miscellaneous" group included one Haohimoto’s
thyroiditis, two subaoute thyroiditis (De '.iuervain’a), two probable
dyshormonogenetic goitres, one Rledel*a thyroiditis.
All sections were inspected for the pr sence of round cell
infiltration (lymphocytes and plasma colls) with almost completely
negative results in the colloid goitre and adenomatous group* Some foci
were detected in section,s of papillary carcinoma and toxic goitre. This
aspect will be discussed in more detail in the secti n on toxic goitre.
The femmle/male ratio was 6/l.
Go o gra phi c al Di stributi on.
The majority (60 per cent) of patients lived in the Central
Province of Kenya; 20 pez* cent in the Rift Valley Province and 12 per
cent in hyanaa and Western Provinces! four per cent in the Eastern and
Coastal Provinces.
MlstcO^.
Ten specimens consisted almost entirely of diffuse 
parenchymatous hyperplasia in all sections studied with a minimum of 
colloid material ( fi;gure 16), Macrofollicular colloid goitre
—  71 —
i,'* 16. - Jlffaâo papanehyj.atous hyp rplaalm. (H & & x It )
r.
n  . 17.- Macrofollicular or colloid joitro. (H & a )
1-• 1c« - Miorofollio lar adeficxna. (!1 & S x ISO).
1; "'ÿt4
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(figure 17) was a feature of most glands examined whether diffuse 
or nodular. Joarring,fibrosis, cyst formation were constant 
features of the older lougsi:anding case. However, in 
approximately 50 per cent of cases areas of parenchjmiatous 
hyperplasia wore found side by side with macrofollicular colloid 
areas. The parenohymatous areas when encapsulated were considered 
to be examples of nodular parenchymatous hyperplasia and not tine 
adenomata, although on occasion I found tho distlhction impossible.
heoDlastio adenomata (benign)figure 18, were distinctly demarcated, 
encapsulated lesions usually microfollicular or "foetal" In type. 
Huz'thlo cell areas were observedbbut only three adenomata seemed 
to be entirely of this variety*
Recurrent goitre,
Thyroidectomy was performed on two or more occasions in 
12 patients. Carcinoma was found at the second operation in four 
patientai- two papillary and one follicular caroiïioma appearing 
within two years of tho initial operation and one anaplastic 
carcinoma aft03? 20 years interval. Six patients underwent repeated 
surgery (5™4)operations for recurrent simple goitre.
Single Module.
There were 105 surgical thyroid specimens in which the 
accompanying clinical diagnosis indicated the possibility of a single 
lesion of the thyroid gland. Tho 105 included the 57 cases of my 
own, al’ready described. Thus there wore 68 thyroid specimens 
"possible single nodules", from a variety of sources other than the
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thyroid clinic. An analysis of these is shown in table 19*
At surgery only 21 proved to be truly single (31 per cent accuracy), 
and of these four were malignant and 17 benign nodules on subsequent 
histolO;;ical examination, (fable 20). In the multinodular group 
X was malignant and 46 benign. Thus, of the original 68 nodules 
presumed solitary five were malignant, an incidence of 7*8 per cent. 
In my personal series of 37 cases going to surgery as a dLinically 
single nodule- there were two cases of carcinoma, an incidence of 
5*5 per cent. Therefore in the surgical series as a whole 
(105 cases) there were seven cases of thyroidal malignancy 
presenting as :a‘sihgle nodule, an incidence of 6.6 per cent (7/105).
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No.
Clinically 
Surgically 
Hi Biologically
P4&,fW3WUvW w  **#4 -<r*M**«wf#=iVid.*»SBve*AWt.e6 ifwwifceae
68
21
17
100
51
25
TABLM 20(3 s«v^ «sfl» «rm_,i«%.
f-aiholg.CT,,gf^AVÆlnlc/d^^^^
Classification
Benign
Malignant
Total
Nodul
single
17
4
21
Multiple
46 
1
47
Total
63
5
68
Overall incidenoo of carcinoma 7*8 per cent.
DISCUSSION.
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DISCUSSION.
It has long been recognised that endemic goitre and
enviroiîüïiental iodine deficiency are found especially (but not
exclusively) in areas at high altitude distant from tho sea.
From a geographical standpoint the highland plateau of Kenya,
300 - 500 miles from the sea at 3,000 - 9,000 feet above sea
level, is a region where the presence of endemic goitre might
bo anticipated. Environmental iodine deficiency exists in
terrains subjected to erosion by flood and past glaciation or
volcanic activity. (Goldschmidt, 1934, Chilean Iodine
Educational bureau, 1936). Those geological conditions are
found on tho highland plateau of Konya, which is conipoaod largely
of a broad belt of alkaline volcanic rocks extending from Lako
Magadi in the south to Lake Rudolf in the north, following 'l;he
course of the Rift Valley. Extensive lava flows occurred to
the oast and west of the Rift Valley. On the fringes of the
main volcanic belts lie the throe isolated mountains of East
Africa, Elgon, Kenya and Kilimanjaro, all major central volcanoes
generated during the development of the Rift Valley (fi^ u^i'c 1 b).
The general elevation of the plateau is 3,000 « 8,000 foot above
sea level with extremes of 3,000 - 9,000 feet in the inhabited
areas. The terrain is generally hilly, with erosion prominent Qn
many hill tops. It has been estimated that about 70 per cent of
6
the land lies on slopes of 33 or more, especially in the Central 
Province (Bohdal et al. 1968). The rural peoples normally live 
in scattered homesteads, on tho tops or slopes of hills, surrounded 
by their farms, (figure 19).
As already mentioned in the introduction, the recognition 
of endemio goitre as a signifio£uat public health problem in Konya is
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Fi,- , 19. - Kikuyu farms,
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a recent event. Greenwald (l949) in his comprehensive account of 
goitre in Africa makes no mention of endemic goitre in Kenya, and 
Kenya is not mentioned in the W.H.O» monograph (i960) on endemio 
goitre. Nevertheless in 1926, Allen recognised that "goitre occurs 
in the Kikuyu tribe" and much later. Miller (1964), describing the 
general pattern of surgical diseases in Nairobi declared "the 
largest goitres come from the high country around Kericho and 
Kapsabet, but Kiambu may also be an endemic area". In many countries 
endemic goitre is known to exist simply because the prevalence of 
visible goitre is obvious to even tho casual observer. Sometimes 
when other regions of these countries have been considered goitre free, 
careful surveys have revealed previously unsuspected high goitre 
frequency. This has proved to be true in all Latin American countries 
whore nationwide surveys have boon undertaken (Peren et al. I960). It
seems likely, therefore, that certain circumscribed areas in Kenya were
tacitly recognised as "goitre areas" but the full extent of the problem 
was not appreciated until foimal surveys had been undertaken and the 
results published*
In Latin America, Euruguy in particular, the goitre rate 
increases from the sea-board to the Andean Gorderilla (Kevany 1963) 
and in the Huon peninsula of Papua and New Guinea, a direct 
correlation between visible goitre rate and altitude has been 
demonstrated (Buttfield and Hetael 1970). In Kenya a similar 
relationship between goitre and altitude is apparent, both on a 
regional and local basis* The cumulative evidence of the goitre 
surveys, the geographical distribution of patients attending the 
thyroid clinic, the sources of pathological thyroid tissue and the 
thyroidectomy rates in the various hospitals of Kenya (Table 21) 
indicate that in Kenya endemic goitre is to be found in locations at
TABL13 21
K§SELJieâEtisO'lîH2M.0B^^
Data from Neville and Kungu (1969)
NAIROBI (7086) 
N/lKüîiü (3500) 
KÏSUMU (3780)
rotaJ
MCHAKOO (1661)
NYEEÏ (3000)
MOMBASA (2926)
MERU (CHOGORXA) (2250)
TOTAL
11
36
11
210
^ of Total Operations
1.h&
U7yo
0.3?i
o.r;i
. C /L
0.4/
I/O
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altitudes in excess of 5*000 feet in the highlands of tho Central 
i'ift Valley and destern Provinces. (Neville and Kungu 1969). No 
evidence has been obtained of the presenco of endemic goitre in 
the Coast, Western or Myanza Provinces, where the altitude is below 
5,000 feet. There are striking variations in goitre incidence.
In Eburru at 9,000 feet the goitre rate in schoolchildren was 83 per 
cent! in nearby Nakuru, at 5,500 feet, the goitre rate was 30 per 
cent according to the W.H.O. survey (Bohdal et al* 1968). Children 
living a,roun.d 4,000 feet near Moï'U (Punywene) had a 4 per cent goitre 
incidence, and 10 miles "up the road" at liibirichia (7,000 feet) the 
goitre rate was 40 per cent, Ouffieient community surveys have not 
been performed to give the complete picture of the extent and severity 
of endemic goitre in Kenya* It would not be safe to assume that all 
communities living at 7,000-8,000 feet have a goitre incidence 
comparable to Roret or Eburru (50 per cent). In the Central Province, 
, .goitre'rates in schoolchildren living at tlh.s altitude were around 
30-40 per cent, much lower than the 60-80 per cent incidence in the 
children of the Rift Valley and Central Provinces, living at a similar 
altitude. The average coimaunity goitre rate in the Central Province 
is probably around 20 per cent. Nevertheless, a considerable 
proportion of the population of Kenya (piüûsibly 50 per cent) live 
between 5,000 and 9,000 feet above sea level. The available 
evidence indicates that the overall incidence of simple goitre and 
the degree of iodine deficiency are sufficient to fully justify the 
prophylactic iodised salt programme already introduced to Kenya.
In Eburru the goitre rate in children at school was 83 
per cent and the commiunity rate was 51 per cent* l/hile this 
incidence is undoubtedly high (probably the highest in Kenya) there 
are regions elsewhere in tropical Africa where much higher goitre
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rates have been recorded and where endemic cretinioh occurs. Two 
well Imown examples in neighbouring Oentral Africa are the Hole 
ondeinic and the Xdjwl Island endemio in Zaire# (Bastenie ot al, 
1962, Delange et al. 1968). Endemic cretinism seems to occur 
only in very poor undernourished socially baclrv/ard communities, 
almost always universally afflicted by goitre. I am fairly 
certain that the oonibination of malnutrition and a very high goitre 
rate does not exist in Kenya, and hence endemio cretinism is not to 
be found. Nevertheless despite the absence of endemic cretinism 
the degree of handicap imposed by simple goitre alone although hard 
to define cannot be negligable. Endemic cretinism probably 
represents the "tip of tho iceberg", but data is scanty concerning 
the Boro subtle health consequences of endemic goitre. Goitrous 
children have a poorer school performance than non-goitrous children 
(llatovinovic, 1958)* Iodine supplementation appears to have had a 
beneficial effect on the intellectual capacity of young Andean 
schoolchildren (Hodge 1963). In a recent study from the Himalayan 
ondemic goitre area, (Kochupillai et al. 1973), raised serum T.3.H. 
levels wore found in almost all patients studied. Hone of the
patients had clinical evidence of hypothyroidism. Borne, however,
had T.S.IÏ. levels in the range foimd in patients with clinical 
hypothyroidism due to auto-immune thyroiditis. The authors 
concluded that raised T.B.H. levels in ondeinic goitre indicate a 
state of "subclinical hypo thy I'o idiom".
In Mutituni subjects, the goitre rate was 9 per cent and 
the mean daily iodine exorotlon was 114-^ g^* This value of urinaxy 
iodl ne indicates an adequate dietary iodine intake and would be 
considered normal almost anywhere in the world. In Europe, in 
non-endemic areas, variable values havo been found:
Finihhd, 47'ug. per day (Bamberg et al. 1962)
Holland 182 u^g. per day (Terpstra mid Gt&erido (1959)
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Glasgow, Scotland, 44 171 vug. per day (Uayne et al» 1964).
in the U.S.A. where the use of iodised salt is widespread, generally 
higher values are found! 72 - 343 yug. per day (Curtis et al. 1937). 
Riggs (1952) has calculated the mean overall urinary iodine excretion 
in non-endemic areas to be approximately 150/ag. per day* Stanbury 
et al. (1954) considered 40/ig* per day to be the lower limit of the 
normal range, values lower than this being associated with a rise in 
thyroidal uptake of radio-iodine*
In a pioneer study in Switzerland, Yon Fellenborg (l926) 
found daily urinary iodine excretion values Of 17 /ug. and 19/Ug. in 
tv7o endemic areas but in an area free of goitre tho mean daily 
excretion was 112 /ig. These values are very similar to those fouxid 
in the community studies in Konya, viz., Eburru 24 AS* per day,
Roret 20 ^ g. per day, Mutituni 114/u.g. per day* In severe goitre 
areas urinary iodine values arc usually below 25yug. per day and 
values below 10/ug* per day are commonplace. For example, in the 
hyporendomic area in the Uele the moan value for urinary iodine was 
18 ,ug. per day (de Yisscher et al. I96I) and in Now Guinea 12/ag. per 
day (Buttfield et al* 1966).
In Mutituni subjects, radio-iodine uptake values were 
within the generally accepted normal range. Much higher values were 
found in Eburru and Roret subjects. Thyroidal avidity for iodine in 
iodine deficiency states is reflected in the higher than normal uptake 
values of radio-iodine usually found in subjects living in endemic 
iodine deficient areas. Notable studies include those in Argentina,
Stanbury ot al. (1954): Finland, Bamberg at al. (l962)î Yenesuela, 
Roche et al. (1957): Uele, De Ylsscher et al. (1961): Idjwi Island,
Delange et al. (1968)î New Guinea, Choufoer et al. (1963). Greece, 
Malamos et al. (l966>): Himalayas, Ihxmallngaowajni et al. (1961).
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Fig. 20. Mean Radio-iodine uptake values for Eburru, Roret and
Mutituni.
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As predicted, the cerum thyroid stimulating hormone 
level is raised in endemio goitre in man. (Buttfield et 
al. 1966: Adame et al. 1968; Delange et al, 1971: Kochupillai at 
al. 1975)* Correction of the iodine deficiency in endemic goitre 
subjects restores f.S.H, levels to normal and the raised radiO" 
iodine uptake and goitre prevalence fall,.. (.Buttflold et al. 1966). 
Similar observations have been made in experimental goitre in ani.mals 
(studer and Croer 1968), Thus, the classical hypothesis that the 
adaptation to iodine deficiency is aocomplished by an increased 
secretion of T.3.H, has now been amply confirmed. The hyper- 
stimulation is responsible for increased tliyroidal avidity for iodino, 
as a result of which the gland aooumulatos a normal amount of stable
iodide despito dietary iodine deficiency (Wayne et al. 1964? Dégrossi
b
et al. 1969? fialamos et al. 196^). This phenomenon is reflected in 
the increased aooiumaulation of radio-iodine so characteristic of 
endemic goitre, referred to above and observed in Konya* (figure 19).
In Mutituni subjects the mean serum P.B.I. values were normal. 
Lower P.B.I, values were recorded in subjects in the endemic areas. 
Similar observations have boon recorded in most severe goitre endemics, 
particularly hole (do Visscher et al. 1961), West How Guinea (Choufoer 
et al, 1965)? Bast Hew Guinea (Buttfield et al, 1966). In all of 
these regions, including Eburru and Roret in Kenya, there were goitrous 
individuals with subnormal serum P.B.I, levels who by all conventional 
clinical criteria were euthyroid. An attempt was made to gain 
additional insight into tM,s intriguing problem by studying the 
peripheral metabolism of thyroxine (T^ ) in five Eburru subjects who 
were clinically euthyroid despite a subnormal sori.im P.B.I, value.
All subjects had low or very low extrathyroidal pools of thyroxine 
(T^). In two elderly subjects the turnover rates of T^  wore norninl
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and thus the daily degradation rates were very low* In the three
younger subjects the extrathyroidal pools were also low, but
increased turnover rates of were recorded and the daily
degradation of was raised to values approaching normal. The
increased turnover rate of T. appeared to compensate for the
4
reduced extrathyroidal pool of T4 and may account for the fact 
that these subjects appear to catabolise an amount of thyroxine 
greater tirni would be expected from the level of serum P.B.I, and 
hhen low serum P.B.I, values are accompanied by overt 
hypothyroidism the half life of T^ is invariably prolonged 
(9*7 days), tho turnover rate reduced (7.3 per cent per day), 
hence the total amount of T^j catabolised daily is also uniformly 
reduced (266 Aig.) (Sterling and Chodos, 1956), The reverse is true 
1n hyperthyroidism *
There is no evidence to suggest that a high enviromiental 
temperature increases the peripheral metabolism of thyroid hormones, 
(Frelnlcel and Lewis 1957: Kassenaar et al* 1959). Reduced thyroid
activity and thyroxine tui'nover rates have been reported in normal 
Jamaicans (llarland oet &1*- 1971: Gobb bt al* 1970) ^md in most
mamriiali&n species exposed to hot conditions for prolonged periods* 
(OolliriQ and Joiner 1968). Beckers et al* (1963) in hole and 
Barcelatto et al, (l96?) in Pedregrosa, Chile, also found an 
increased turnover of T,, in endemic goitre subjects. Initially 
Bookers ot al. (1963) could offer no explanation for their findings* 
Later, however, Beckers (1969) attributes the increased turnover 
rates to a reduction of the thyroxine binding pre-albumen (T.B.P.A.) 
which has joen reported in the Inhabitants of the hole endemic.
(Van den Sohriook ot al. 1965), In theory a fall in serum T.3.P.A* 
should bo accompanied by a rise in serum free thyroxine (Sui'ks and
- 83 «
Oppenheimor, 1964)* Simultaneous measurement of T.B.P.A. and 
tiiyroxine-binding globulin (f.B.G.), serma free and total thyroxino 
might help to resolve this issue*
In contrast to my findings, Koutras ot al. (1970) found 
reduced tur'novor in endemio goitre subjects in Greece. However, 
in this study, thyroid activity was not blocked by perchlorate, the 
subjects studied did not have subnormal P.B.I. values and probably 
had a loss severe degree of iodine deficiency than the Kenya subjects. 
Both Beckers et al. (1963) and Koutras et til. (1970) however, have 
found an accelerated turnover of t ri-i o do thyronine (ï^ ) in their 
subjects with endemic goitre, implying an increased secretion of 
by tho thyroid. Increased serum ly levels have been I'ound in 
endemic goitre subjects recently in the Himalayan goitre belt, 
(Kochupillai et al. 1973), and after iodine deprivation in the rat 
(Greer ot al. 1968). Moreover euthyroid subjects with low serum 
levels following radio-iodine treatment have normal or raised serum 
T^ levels (sterling ot al. 1969). It may be, therefore, that an 
increased secretion of is the most important component of thyroid 
secretion in endemic goitre, and would appear to represent an 
Important and possibly essential step in the biological adaptation 
to iodine deficiency. It is hov;ever possible that the increased 
sorufft level of is the result of increased peripheral conversion 
of T . to £ind not solely the result of an increased secretion by
the 'thyroid. In ei'ther case an acceleration in the turnover of T.
4-
should ensure a more efficient utilisation of avaiilable iodine and 
be, in part, responsible for tho absence of clinical hypothyroidism 
in many subjects with endemic goitre who have low serum levels.
The prevalence of endemic goitre in the highland provinces 
of Kenya undoub'kedly accounts for the large numbers of patients who 
present to the Konyatta National Hospital, Nairobi, for treatment of
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established non-toxio goitre. Goiniuunity studies had not been
performed in the Oentral Province and thus the opportunity was taken 
to study thyroid function in patients from the Central Province who 
attended the tliyroid clinic. The studies were restricted to those 
with moderate thyroid enlargement, as thyroidal uptake measurements 
may not be wholly accurate when a goitre, is very large, and to patients 
who had travelled from home to hospital on the day of study in order 
to eliminato any acute changes in the plasma inorganic iodine (P.l.I.) 
concentration due to i local .1. variations in dietary iodine content.
In a pilot study the majority of patients and some of the 
control subjects had high thyroidal radio-iodine uptake values 
suggesting iodine deficiency as the cause of goitre. The detailed 
quantitative studies confirmed iodine deficiency in the goitrous group 
as a whole. The mean P.I.I* value in the goitrous group was 
0.1 Aig* per 100 ml. compared to a mean value of 0.18 yug. per 100 ml. 
in the control subjects. Normal values for P.I.I. vary from country 
to country, and region to region. Values are generally higher in 
North .America where iodised salt is in wide use (around 0.5 hg. per 
100 ml.) (Reilly et al. 1958: Wagner et al. 1961) than in Europe
where values from 0*14 to 0.3.rig. per 100 ml. have been recorded* 
(Malamos et al. 1966b's‘ Wayne ot al. 1964? Grelg et al. 1967:
Bookers 1962). It has been suggested that a value of below 
0.00 Aig. per 100 ml. should be considered as evidence of iodine 
deficiency (Wayne et al. 1964). In sano endoaiic areas very low 
P.1.1, levels have been reported; 0.04-Mg. per 100 ml. Uele,
(he Visscher et al. 1961) and in Darfur Province in the dudan (Kambal 
et al. 1968). In the West of Scotland patients attending hospital 
with simple goitre had P.I.Ï. values I'anging from 0*01 «• 0.35 /Ug. per 
100 ml, (mean 0.08) ('Wayne et al* 1964). In tho present study, the
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group with high thyroidal clearance values wore more oXearly iodine 
deficient (mean P.I.I. 0.0'/>ug, per 100 ml.) than the group with 
normal thyroidal clearance values (mean P.I,I. 0,14jug. per 100 ml.). 
Some individuals with normal thyroidal clearance values were iodine 
deficient on the basis of a low P.I.I* level, but many were not 
iodino deficient at the time of study. It is possible that past 
iodino deficiency may have been responsible for enlargement of the 
thyroid gland, which had persisted even after the iodine deficiency 
no longer existed * There was no evidence in tMs study, in a 
limited nmnbor of observations, of £ux increased urinary loss of 
iodine, which has been suggested as a cause of iodine deficiency. 
(Cassano et al. 1961).
The range of P.I.Ï* values in the control group was wide. 
Seven of tho 18 subjects had P.I.I. values below 0.08 ug. per 
100 ml. and in three the thyroid clearance was high.' Clearly in 
some individuals an iodine deficiency state does not always produce 
enlargement of the thyroid gland or even a compensatory increase in 
activity. Roche (1959), Choufoer et al. (1963) and Delange et al. 
(1968) have described very high thyroid uptake in the absence of' 
endoiiiic goitre among populations affected by severe iodine deficiency, 
indicating that the human thyroid, is capable of adapting itself 
adequately to a severe iodine deficiency without significantly 
increasing i.n sise. In many endemic goitre areas a recurring 
question has been why only a proportion of individuals develop 
goitre. Those with goitre may be slightly more iodino deficient 
(:,alamos et al, 1966b) or they may not (Ohoufoer et al. 1963) but 
most workers conclude that in areas who.e iodine deficiency is 
endemic, factors other than iodine deficiency may be involved in 
goitkogenesis., . (Stanbury et al* 1954, hayne ot al. 1964, Malamos 
ot al. 1967, Koutras 1972). In subjects living in the endemic
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iodine deficient areas in Kenya there was no cie^ .r difference in 
the urinary iodine excretion, thyroidal uptake of radio-iodine 
or serum values between those with and those without goitre.
It seems likely that the development of goitre in an individual may 
bo the result of failure to adapt'to iodine deficiency rather than 
quantitative differences in iodine intaJco.
It is, therefore, of interest that in the study of patients 
attending the thyroid clinic, in addition to moderate iodine defi.ciency, 
an apparent defect in the thyroidal utilisation of iodine was observed 
in those patients with goitre* Although the goitrous had lower P.I.I, 
values than the o ntrols, because of the greatly increased thyroidal 
clearance they had a sifpiificantly higher absolute iodine uptake 
(a .I.U.). Moreover, despite the higher A.I.U. serum P.B.I, values 
were lower in the goitrous. The combination of a high or high 
normal A.I.Ü. and low or low normal P.B.I, value denotes a defect 
in the utilisation of iodine by the thyroid gland, without of course, 
indicating at whet stage in hormone synthesis tho defect occmrred or 
how it If as caused. An "iodine utilisation" index has been devised 
by Koutras et al. (i960) to express nuiûerically the dissociation 
between the quantity of iodine taken up by the thyroid gland and the 
amount of hormone produced. The index is the ratio of P.P.I./A.I.U. 
and in their normal cases lay between 1 - 8,0. In the present study 
(table 9) values for tho index ..were roughly similar (range 1.2 - 10, 
mean 4*9) in the control group. The mean index in the goitrous 
group was lower (2.2), even in those with normal clearance values 
(3=4). In the group with high clearance values the utilisation index 
was low at 2,2 and very low values (mean 0.6) were found in the 
group with high clearance and low P.B.I. values. There are a number 
of possible causes of the defective utilisation of iodine observed in
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this study.
(1) Dyshoz^pnogeneaia, Values of the utilisation index in the 
subgroup with high clearance and low P.B.I, values were within tho 
range of values found in specific defects of tliyroid hormone 
synthesis (dyshormonogenesis) - (Koutras ot al. I96O). Some 
patients may have had a specific hereditary defect but such 
individuals are often hypothyroid and in the Caucasian race at 
least, account for a very small proportion of the non-toxic goitre 
population. (McGirr 1960).
(2) /iuto-iiiimuno thyroiditis* Metabolic defects loadiiiv to faulty 
utilisation of iodine have been described in auto-inuaune thyroiditis 
(Buchanan et al* 1961). In this study, occult thyroiditis was 
excluded as only one eeium sample from 63 patients gave a low 
positive titre of antibody to thyrogiobulin,
(3) Beckers (1969) has proposed that tho defect in the utilisation of 
iodine in non-toxic goitre may simply be a manifestation ox 
degenerative changes of a chronically enlarged colloid goitre.
This explanation is imlikely in this study in which the most 
clear cut abnormalities were observed in young patients with a 
diffusely enlarged gland. Moreover, the histological appearance 
of tiro glands examined showed a diffuse hyperplasia v;ith almost no 
colloid (figure 16, page '69) similar to that found in endemic 
goitre subjects in the Himalayas (Roy ot al. 1964) and in New 
Guinea (Buttfield and Hetcel 1969).
(4) problem hue
been studied in depth in tho endoiiic goitre areas of Greece.
Although no single specific abnormality was detected, Koutras 
(1972) considers that the , go>itrous iodine deficient gland may have 
an inferior capacity for trapping and handling iodino and mentions 
evidence to support this view, including mild defects in hormone
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synthesis, (Malamos et al. 196?) and the escape of non-hormonal 
iodide (fnmians et al. 1963)*
In the present study the dofoct in thyroid hormone 
synthesis was more clear cut and severe than in the Greek study.
This may simply he due to selection of cases, the thyroid clinic 
attracting patients with larger goitres and hence possibly more 
severe abnormalities. However, in a study similar to the present 
study, Alexander et al. (1963) found no evidence of defect 
utilisation of iodine in patients with simple goitre due to iodine 
deficiency in Glasgow.
5 h' Gbltrogens. Quantitative studies of iodine metabolism have not 
been undertolcen in endemio goitre areas where dietary goitrogens 
have been implicated, thus comparative data is lacldng. Goitrogens 
usually effectively reduce the uptalce of radio-iodine by the thyroid 
gland. Alexander et al. (1963) however, have described a putiont 
with goitre due to rosorcinol in whom the A*I.IT. was high normal 
and the serum P.B.I, low, an acquired dyshormonogenesis, and simil/.r 
to the findings in tho present study. An unidentified goitrogon, 
therefore, Might be responsible for the defoctive utilisation of 
iodine observed in Kenya subjects with non-toxic goitre.
Dietary surveys have shown that in Kenya in general and 
in tho Kikuyu tribe in particular there is a veiy high consumption 
of foodstuffs (cabbage, spinach, kale) which may contain active 
goitrogens (Greer and Ashwood, 1948)* Cooking, the common practice 
in Kenya, prevents tho formation of goitrin from prOf.;oitrin, a 
substance present in the turnip family. Milk-borne goitrogens 
aro unlikely candidates in Kenya where milk consumption is low, (Peltola 1969). 
Cassava, the likely source of a goitrogon in Nigeria (Skpechi 1967) 
and Idjwi Island (Delange et al. 1969) is consumed only sporadically
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by the Kikuyu in Kenya (Bohdal et al. 1968). Green Vegetables
(cabbage, kale) are staples in tho Kikuyu diet, however, and may
bo a source of goitrogon, sufficient in quantity to induce or
aggravate goitre in the presence of iodine deficiency. Another
possibility is fluoride which has implicated as a goitrogen in
association with iodine deficiency (v/ilson 194-1? bay and Powell-
Jackson 1972). Dental fluorosis is endemic in ÏCenj'a and its
distribution parallels, approximately, the distribution of
endemic goitre (Bohdal et al. 1968), Theoretically fluooiide
should have a perchlorate-like action and cause a reduced thyroidal
uptake of iodine. However, StUh and Podoba (1960) have found that
fluoride in rats, ihlaibits the coupling of iodo-tyroolnes to and
1'^ producing in effect an acquired dysliormonogenesis.
the
Nevertheless, iodine is/indispensible mineral nutrient and 
although the argument that fluoride may act as a possible goitrogen 
in association with iodine deficiency is attractive and interesting, 
it does not affect the practical solution that the most effective 
motiiod of preventing endemic goitre in to provide an adequate daily 
supply of iodino to all members of the conmiunity. Abolition of 
iodine deficiency nearly always reverses the effects of other 
factors wirlch, working in concert with iodine deficiency, may provoke 
tho oiaorgence of endemic goitre (bolango et al. 1969? Clement.s ©t 
al. 1970).
Tho most popular, practicable and effective method of 
providing supplementary iodine is the iodisation of domestic salt, 
a measure which was introduced to Kenya in 1970. Reinforced by 
low and introduced èn a nationwide basis, the method should prove 
successful, provided that tho fortified salt reaches the populations 
at risk £ind that sufficient amounts are consumed regularly.
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Preliminary follow-up studies in Kenya in 1973 have shown a 
reduction in the incidence of visible goitre. (Hanegraaf 1973). 
Should goitre prophylaxis with iodino appear to be unsuccessful, 
before attributing the residual goitre to the effects of other 
environmental agents, such as dietary goitrogens or fluoride, 
efforts should be directed at ensuring the delivery of adequate 
supplies of iodine to tho affected populations, if necessary by 
the injection of iodised oil, used so successfully in New Guinea 
(Buttfield and Hetzel 1969) and in Idjwi Xsl?uad (Delange et al. 
1969).
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GOITRE IN MWEZI, TAM%ANIA.
Trolli (193'5) mentioned the existence of endemic goitre 
in the "mountainous regions" of Tanganyika" when writing on the 
occurrence of endemic goitre aroimd Lake Kivu and in Ruanda and 
Buruhdi. It is likely that he was referring to tho mountains of 
North Nest Tanzania immédiataly adjoining and topographically 
similar to Burundi. The Hwezl mountain range lies about 100 rrdl.es 
to tho south of tho Burundi/Tanaanian border, the intervening 
territory being flat and low lying. At present Hwosi is sparoely 
populated althou h tho Influx of refugees from Ruanda in the 1960s 
and moî‘0 recent (1969) population movements of indigenous Tanzanians 
(2,000 Chaga people from Arusha) have considerably boosted the total 
population.
Tho goitre rate in the schoolchildren was Mgh - 56 per cent. 
The highest incidence (67 per cent) was recorded in the children of 
local tribes (Mbende) - most of whom we.10 prepubertal. All children 
were exposed to tho same environmental conditions and consmned a 
similar diet. The Mbende children were not more iodine deficient•than 
the Ruandan children and the difference in the goitre rate is probably 
a manifestation of duration of exposure to thu iodine ^ deficiency which 
was confirmed by the low excretion of stable iodino in the urine and 
the low P.I.I. values. The mean value of 14/u.g. per 24 hours for 
urinary iodine is low compared to 50/ug. per 24 hours in New York 
schoolchildren (Foilis 1964) and 40/u.g* per 24 hours in healthy Madrid 
children (Jolin and Escobar del Key 1965). Iodine excretion values 
of less than 10 /ug# per 24 hours were recorded in 50 per cent of the 
goitrous children and 25 per cent of the nongoitrous children 
indicating severe iodine deficiency. Normal values for P.I.I. have 
not been recorded in children. Presumably they are similar to adult
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Â hyi>othyiroid 16 year old male, local tribe (wbendo) llvin/: in the 
K=*tl settlement. He was the a«me height (3 ft. 7 IriH.) as his 
6 ye^r cl ■ sister. He dl- not atten school. .ier\.u# . .B.I. v;.lue 
1.4 Ai . per 100 ml., cholesterol 350 ai<j. per 100 ml., skull x-rt.y - 
norr il pituitary fossa; hips - epiphyseal dyspl^ iisia.
values and henoe the mean value of 0.05 ug'. per 100 ml. indicates 
iodine deficiency. Although, the goitrous were apparently more 
iodine deficient than the nongoitrous the difference is not great 
and many of those without goitre were iodine deficient. As already 
described, the development of goitre in an individual may be the 
result of failure to adapt to iodine deficiency rather than or in 
addition to quantitative differences in iodine intake.
Despite tho fact that the immigrants from Ruanda spontaneous­
ly became aware of goitre about two years after their arrival in iiweai, 
it is possible that they entered Mwesi with à significant goitre 
frequency. .Kndemic goitre has been reported fi'om Ruanda and adjoining 
areas of the Congo where many of the immigrants lived before moving into 
Tanzania. (Demayer and Vanderborght 1953, Delannoy and Claeys 1957).
Unfortunately due to lack of time a community survey was 
not conducted. Ab an alternative 58 adults (30 males, 28 females) 
were examined at sight testing clinic at the local hospital. Twenty 
five had a goitre (25/58 43 per cent). .At an antenatal clinic
14/16 women had a grade 2 goitre and many easily visible (grade 2 and 
3) goitres were observed in adults viewed casually in the villages, 
(figure 20). Figure 21a shows a dwarfed hypothyroid &oy, a probable 
victim of environmental iodine deficiency.
In view of the isolation of Mwesi, the relatively small 
population at proso.ut and the need for iodine supplementation, the 
injection of iodised oil would seem to be the most appropriate method 
of providing iodine. Unfortunately so far this scheme has not 
proceeded beyond the proposal stage.
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Hana/;i,ement and Treatment of Established Goitre.
Iodine. Iodine plays a relatively small part in the treatment of
the established goitre* In its early stages the diffuse hjrperplastic 
gland, avid for iodine, will revert to normal sise during the 
administration of 150 -500/Ag. of potassium iodide, or iodate, daily, 
(,jcrimsha.¥ e.t al j 955, Wayneet, at 1964), hugol* s iodine, containing 
300/ug. or more of iodine per drop should not be used as there is a 
risk of precipitating hyperthyroidism (Jod-Basedow:- disease), causing 
the goitre to enlarge or in sensitive individuals inducing drug 
reactions (iodlsm) (Laroche and ïïirsch 1960}* The established colloid
and nodular goitre will not respond to iodine.
Tiwroid hormone. The administration of thyroid hormone (as thyroxine, 
thyroid extract, or tri-iodo thyronine) is a more effective treatment 
of simple non-toxic goitre. This treatment was used in Europe during 
the latter half of the last century (Reinliold 1894), but seems to have 
been neglected imtil Greer and Astwood (1955) revived interest in a 
report of the treatment of 50 patients* They observed complete 
regression in 40 per cent, partial regression in 55 per cent and in 
24 per cent of cases there vms no change# In tho present series of 
120 patients with diffuse goitre, encouraging but loss dramatic results 
wero achieved, wdth 0.5 or 0.2/ag. of thyroxine daily; 25 per cent of 
goitres disappeared, 40 per cent showed partial regression and no 
change was observed in 55 per cent of cases. A better clinical 
response to was observed in cases where tiiyx’oidaX clearance was 
bigh* The thyroidal clearance values of those who did not respond 
to T4 were lower and the histological structure in those with normal 
clearance values was generally of a relatively inert colloid goitre. 
Wayne et al, (1964) and Gordavi et al* (196I) have confirmed the place 
of thyroxine or tri-iodothyi'onine in the treatment of diffuse non-toxic
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goitre. ï am sure the sucoeesful use of thyroxine contributed in 
part to the overall low thyroidectomy rate in the group of non™toxic 
patients. Its use should be encouraged in developing countries 
whore facilities for thyroid surgery may be limited, and also in 
those with recurrent goitre, when malignancy has been excluded* 
hhen tha goitre is long standing and nodular, igid fibrous tissue, 
cyst formation and calcification usually prevents goitre regression. 
Nevertheless, significant reduction in gland size may be achieved in 
a small proportion, particularly in the youngor patient in whom the 
’nodules* are composed of parenchyjaabous hyperplastic tissue* The 
dosage employed should bo that which completely suppresses 
thyrotrox^hin (t *S.H*) secretion by the pituitary and is usually in 
the range of 0*p •« 0*4 mg* thyroxine sodium per day. Some patients 
may experience thyrotoxic symptoms necessitating a reduction in 
dosage* Response is usually apparent within 5'"6 months and therapy 
should be continued probably for an indefinite period or until iodine 
prophylaxis is instituted* Compression is uncommon in diffuse simple 
oitre and surgical intervention is rarely indicated. Reassurance 
alone is all that is required for many patients.
General ooflpents on the surgical treatment of thyroid disease.
Tho Indications for surgical treatment in tloyroid disease 
are fairly precise. The success of treatment depends upon careful 
assessment of the pathological lesion present and upon the facilities 
available for both medical and surgical thoraxjy. The likelihood of 
a careful follow-up being possible also has a bearing on treatment in 
the context of a developing country. Tho indications may bo 
classified under three main headingsî-
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Fir. 22. - Post operative hypothyroidism and hypoparathyroidism 
in a 16 year old female. Thyroidectomy performed 
for simple goitre.
(i) Non-toxic -roitra producing or likoly to produce 
pressure) symptoms.
(ii) Toxic goitre#
(ill) Non-toxic goitre which may be maX;lgno.r.it,
Thyroidectomy should only be performed whon it can be done 
under reasonably good conditions# This means good anaesthesia 
(either local or general with intubation), good lighting, facilities 
for blood transfusion and familiarity with the conditions likely to 
bo met# Under these circumstances the results may be good ; where 
these conditions arc not met, tho results can be appalling (figure 22)# 
Non-toxic goitre producing or likely to nrodiice pressure f^ iaptoiris#
In African countries this is the coüMonest indication# It 
is doubtful whether thyroidectomy should ever be carried out for 
cosmetic reasons alone whon the patient cannot be carefully followod 
or where expert medical care cannot be guaranteed during tte rest of 
tho patient’s life. Hypothyroidism and parathyroid insufficiency 
may arise months or years following surgery and failure to detect this 
may Ici^ d to chronic ill-health#
Oomprossion or deviation of the trachoa may cause respiratory 
obstruction# VHieii it wjLll occur is unpredictable but the lato weeks 
of pregnancy may bo hasardons. Sudden painful increase in aise of 
such a gland is probably due to degeneration in a nodule with bleeding 
into the necrotic area#
The relationship between non-toxic goitre and the development 
of carcinojaa has probably been exagger.-ted in the past, (sokul 19^9)# 
Tho true incidence of malignant change in non-toxic goitre is low and 
may well be no groator than the incidence in glands of normal sise. 
(Hiller 1955? Crile; 1956). In Kenya, whore thyroid carcinoma is
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comparatively rare and multiiiodülar goitre very oommon, tho policy 
advocated by some "authorities" in tho U.S.A. (Cole et al. 1949?
Cope et al. 1949? and Sloan ' .... 1950), inaiucly removal of a
multiïxodnlar goitre as a prophylactic measure against thyroid 
cancer is certainly not justified. This is a medically impractical 
and economically unsound approach to the problem of thyroid 
carcinoma. In a leading article (Lancet July 14 1973 p* 82)
the not unreasonable suggestion is made that a "suspicious" nodular 
goitre should bo removed lost it be malignmit. hhat constitutes a 
"suspicious" nodular goitre? only careful clinical assessment in the 
individual case will decide. Nodularity alone? particularly in an 
endemic area? is not a sufficient indication for surgery? imleos 
accompanied by increasing sise? local pressure symptoms or lyniph 
node enlargement* Regional lymphadenopathy is common in Hashimoto’s 
thyroiditis? but this condition is exceedingly rai-e in Kenya. A 
painful goitre is rarely malignant, but a single nodule may be 
regarded with suspicion oven in Kenya.
The Siirgle Module.
In many patients careful palpation reveals only a single 
thyroid nodule. The nodule is ofton a large cyst in a gland whore 
other cysts are present but impalpablo. 'fifty per cent in my 
personal series and almost 70 per cent in the retrospective analysis 
of pathological material fell into this category; a low diagnostic 
accuracy but expected in an endemic area, and similar to tho 
experience of others (Millar 1955? Leichty et al. 1965? Kambal 1969). 
The nodule may be a single cyst or a benign adenoma but it may also 
be a carcinoma and for this reason requires careful scrutiny, even 
in an endemic goitre area. In my personal series of 48 cases? two 
malignant nodules were encountered? an incidence of 4 por cent.
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However, thyroxine eliminated 10 nodules, and the apparent incidence 
of malignancy rose to 5.5 per cent (2/58). The incidence of 
malignancy in the retrospective pathological series was a little 
highez' at 7.8 per cent. These figures appear to confirm the 
sinister reputation of the single nodule, management of which has 
always been controversial, mainly because of the wide variation in 
the reported incidence of malignazicy? from 1 per cent (,-3okal 1959, 
Kambal 1969) to 12.5 per cent (Taylor 1969), 24 per cent (Xnowison, 
19‘n) and 53 per cent (Pe^dmhtter and S:Later, 1956). It is now 
believed that many differentiated thyroid carcinomas grow slowly and 
these nodules are malignant from inception.
The question to be asked is tlulo. Should every 
individual presenting with a single thyroid nodule be advisod to have 
it reiîioved sui’glcally? I would advise any patient from a non-endemic 
area in Kenya, e.g. Coast, Eastern or Nyansa Province to have surgery. 
If the patient is from a known endemic area, then three months’ 
treatment witli thyroxine should be tlie initial stops if no diminution 
in gland size is observed then tho nodule ? its capsule and a portion 
siuu’ounding gland should be removed. The distribution of iodised 
salt should, in time, substantially reduce the prevalence of simple 
goitre in Kenya. When this happens it may be desirable to alter 
these recommeïidations in favour of surgical and histological 
injisection of all single nodules, 
i'atholovy.
As expected, simple non-toxic goitre was the most common 
pathological entity. In Europe, toxic goitre dominates surgical 
series (Kennedy 197O). In the however, more widespread use
of radio-iodine has reduced markedly tho thyroidectomy rate for toxic 
goitre, (dan Kellipo 1973), In six years, only 35 toxic goitres from
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African, patients were received at the Central Government Laboratory 
in Kenya confirming the rarity of this conditénn in the indigenous 
African.
The histological appearances of the simple non-toxic goitre 
was in general unremarkable, apart from the prevalence of 
parenchymatous hyperplasia which was extensive in many glcn'ids and 
apparently complete in a few. Marine (1928) has outlined the 
structural changes which occur in the human thyroid gland in the 
presence of iodine deficiency. He considered that the initial 
phase of diffuse hyperplasia was usually followed by colloid 
distension and a reduction in the areas of focal hyperplasia, 
fluctuations in dietary intake of iocUne and the variable demands 
for thyroid hormone result in repetition of this cycle of hyperplasia 
and involution with ultimately the formation of a multinoduXar cystic 
colloid goitre* This is a permanent structure and may cause symptoms. 
Tho majority of glands in surgical series of non-toxic goitre are usually 
tf this type (he 8mot 1960); but where goitre is prevalent? 
parenchymatous hyperplasia and compact cellular nodules az'*e common.
(Welsh and Correa I960). HcCarriaon (1927) recognised"parenchymatous 
endemic goitre" as the classical type to be foimd in areas of high 
endemicity, such as the Himalayas and the Alps; the "diffuse colloid 
type" occurred more comiionly in areas of lower endemicity and also in 
non-endomic areas. Nevertheless, some controversy still surrounds 
the natural history of the structural changes which occur in the 
thyroid gland in endemic goitre. De dmot (i960) considers that the 
hyperplastic changes cannot continue indefinitely and Hasard (1958) 
states that diffuse endemic goitres are usually of the colloid type. 
Intense hyperplasia and no colloid havo recently boon shown to be a 
constant feature of the enlarged thyroid glands of peoples of all ages
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in-severe endemic iodine deficient area , (Roy et al. 1964)* The 
prevalence of environmental iodine deficioncy in certain regions in 
Kenya io reflected in the prevalence of hyperplastic changes in the 
thyroid tissue of the glands removed surgically.
The incidence of focal thyroid!kis in all groups was very 
low and paralleled thu very low incidence of seinmu thyroid antibodies 
in the clinic patients. Similarly the rarity of Hashiraoto’s 
tliyroiditis reflects the rarity of this condition in clinical 
practice in the indigenous African, Similar findings have been 
recorded in surgical séries from elsewhere in Af.rioa, (Do Smot? 1954 and 
I960, Taylor 1968), In tho Caucasian rays focal lymphocytic 
infiltrates are found in between 10 and 40 per cent of colloid 
goitres and tho incidence in benign adenoma may bo higher (Kennedy,
1970, Senliauser 1964? Scliade et al, I960). The rarity of Ilashimoto’a 
thyroiditis is striking. The incidence in surgical series in Europe 
and U.d.A, is usually much higher, estimates varying from 0.2 - 7*2 
per cent (Ol-ark 1959). Possible reasons for tho rarity of auto­
immune thyroiditis in the African are discussed later in the section 
on thyrotoxicosis.
THYROID CARCINOMA.
«• 10^
Oarctooma of the Thyroid Gland*
Introduction.
The steady flow of data from Africa in the past 20 years 
has refuted the belief that malignant disease is rate in the tropics, 
although the pattern of malignant disease is different from that seen 
in Europe and North America. (Hutt and Burkitt 1965). The incidence 
of malignant thyroid tumours has been recorded in cancer rate surveys 
from Africa but there are few detailed accounts of the clinical and 
pathological features of those tumours from Africa in general, and 
none from Kenya. There follows an account of thyroid carcinoma in 
63 Kenyans of African origin.
Patients.
Group I
Sixteen patients attended the tliyroid clinic at the 
Kenyatta National Hospital, Nairobi between August 1968 and April 
1970 when the diagnosis of cancer of the tliyroid gland was made.
(table 1). T w  hospitalised patients with advanced malignant disease 
of the tliyroid gland who died shortly after the diagnosis was 
established complete the Beriea of 18 patients studied personally 
by mo.
SïoïïeJ U
Histological material and the pathological records of 52 
patients with cancer of the thyroid gland wore obtained from the 
archives of the pathological department of the Medical Research 
Laboratory, Nairobi, which receives specimens for histological 
analysis from all government and mission hospitals in Kenya. Only 
those tumours which conformed to the accepted criteria of thyroid 
malignancy have been included. Difficulty was encountered with 
seven neoplasms which showed atypical cellular proliferation but 
with no evidence of capsular or nodal involvement in the Kvailable
- ICÿ «
sections# The remaining 45 cases together with the 18 patients 
mentioned above make the total of 63 definite oases of cancer of 
the tliyroid gland diagnosed between 1964 and 1969 (table 1), A 
note was made of the sex, tribe and location of residence of each 
patient but age recording was unreliable and therefore ignored in 
the retrospective study. When no record of tribe was available 
from the pathological record this could usually be ascertained 
with reasonable certainty from the patient’s surname; tribal 
surnames are distinctive# The location of residence was usually 
noted on the pathological request form in oases from outwith 
Nairobi. When surgery was performed at the Kenyatta National 
hospital the inpatient records were scrutinised.
Methods#
In all patients the diagnosis was established by the 
histological examination of tissue obtained at thyroidectomy or 
at ’open biopsy*. In the prospective group (Group l) after 
tiTyroidectomy the gross specimen was carefully inspected and the 
presence or absence of encapsulation noted. Multiple samples 
(8 - 10) of the tumours were taken for histological analysis to 
determine the dominant type of architecture present.
In tho retrospective group (Group II) no gross specimens 
were available for inspection, but sufficient histological sections 
and paraffin blocks of tissue wore available.
Glassification.
Papillary Carcinoma.
A slowly growing histologically differentiated tumour, 
which occurs usually in a younger ago group than the follicular 
carcinoma. Gross encapsulation is not a special feature of this
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Fig. 23a. - Papillary carcinoma (No. 14, fig. 22) deposit in 
cervical lymph node. (H & E x )
Fig. 23b. - Section from above biopsy. (H & E x 7s )
Fig. 23c. - Another section showing psamomma body. (H & E x 7i )
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Fig. 24a. - Follicular carcinoma. Microfollicular pattern (H & E x / )
Fig. 24b. - Follicular carcinoma, microfollicles. (H & E x'l )
Fig. 24c. - Follicular carcinoma. Solid sheets of cells. (H & E x )
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Fi/:. 25a. - Medullary curcinoraa - positive stain for amyloid 
in stroma. (H & E i )
Fig. 25b. - Anaplastic carcinoma No. 18, table 22 (a & E x )
Fig.. 25c. - Anaplastic carcinoma, spindle cell pattern from above.
(H oc E X /^ r  )
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tumour which microscopically is formod of a mixture of papillary 
and follicular elements in varyiiig proportions (figures 22 a, h, c)t 
Using the classification of Woolner ot al* (1961) all tumours with 
both papillary and follicular elements have been designated 
P A P I L L A R Y  C A R C I N O M A  including those v/ith a predominantly follicular 
architecture# It is now clear that the presence of follicular 
elements does not alter the biological belmviour* of this neoplasm 
which metastasises to regional lymph nodes ( f i g u r e 23a ,  ba^d©;) ^ has 
a low grade malignancy and generally a good overall prognosis# 
Follicular Carcinoma.
A slowly-growing histologically differentiated timour which 
may occur in two histopathological types*
1) The localised follicular carcinoma, firm, solitary, well 
encapsulated, is often indistinguishable to the nakofi ©ye from a 
benign adenoma* However, neoplastic invasion of tho capsule or 
capsular sinuses distinguishes this tumour from the benign adenoma#
The invasion may be minimal only and multiple blocks must be 
examined#
2) The invasive follicular carcinoma may originate from a benign 
adenoma and the encapsulated or localised follicular carcinoma may 
be one stage in its development. Usually presenting as a multi- 
nodular goitre or as a hard fixed mass in relation to the thyroid, 
the frequent vascular invasion leads to distant métastasés in bones 
and lungs which are often the presenting clinical feature. As 
expected those with extensive capsule invasion and distant métastasés 
carry a worse prognosis than the papillary variety or the encapsulated 
localised tumour. Microscopically the architecture varies from a 
predominant microfollicular pattern to solid sheets of cells, a 
mixture of both being comiaon (figures 24a, b and c).
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M d u l l arx.CarcinQma.
A slow-growing solid tumour which may metastasis© to 
regional lymph nodes, lungs and liver. Derived from the 
interstitial cells (c cells) of the thyroid and nofied for the 
production of calcitonin and other hormones. Abundant hyaline 
stroma usually gives a positive stain for amyloid. Histologically 
the tiMour consists of small round or spindle cells lacking pattern 
hut easily distinguished from the rapidly growing and invasive 
Ananlastic Carcinoma which is also composed of rapidly dividing 
spindle or round cells, (figures 25 a,,'h,.ahd c),
Group I.
The clinical and pathological details which comments on 
treatment of the 18 patiente with carcinoma of the thyroid gland 
are shown in table 22.
There were four males and 14 females and their ages 
ranged from 17-60 years. The numbers are insufficient for 
comparison of the ages in each group of patients, but it is notable 
that four patients with follicular carcinoma were aged 25 years or 
less. The majority of the patients belonged to the Kilcuyu tribe 
from the Central Province of Kenya, the area served by the Kenyatta 
National Hospital.
Follicular 0aroinoma »
Eight patients had follicular carcinoma; surgical 
treatment was possible in three patients (2, 5» 8); four patients 
had métastasés to bone and one patient had an Inoperable local 
tumour at presentation (l, 3* 4» 6, 7)* Three patients had 
undergone some form of thyroid surgery in the past. They clearly 
demonstrated the aggressive nature of untreated or inadequately 
treated follicular carcinoma and are described briefly below.
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Patient No# 1. Xetrstatio follicular OL^rolnoce, 
left hip and pelvin.
jg. 27a. — Pntiant No. 5* Follicular carcinoma with aetastaaos.
,/r. 27b« - Patient No# 3. Deposits In e k u l l .
m
® t s  f
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2o a. - PatLont nO* 4. êui logr«ph o pel via tumo'ox, a.owirw 
Vkaoular supply anu bone erosion.
fX • 2ub. - Ketastatic follicaln. carolriofsa from above tumozr -
arcr.lti eture resembles a benign nodule. (H &  ^ )
*• i # 2‘jq* — Recut of ori inal (1962) biopsy shovia. invasion of 
capsule a n . eunuses. (H â & x /fo ;
y' A ■ "jy « •• •
A - a ;
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Fig. 29 - Secondary papillary carcinoma
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presented with a pathological fracture of 
the left femur, and almost complete destruction of the left ischial 
ramus in October 1968 (figure 26). A hard nodule was palpable in 
the thyroid region of the neck. Thyroidectomy had been performed 
two years previously in a district hospital; attempts to obtain 
records of this operation and the pathological report were 
unsuccessful. The patient died shortly after the development of 
rapid liver enlargement and ascites. At the post-mortem 
examination, metastatic deposits from à primary follicular 
carcinoma wez-e present in tho liver, lungs, pelvic bones, left 
femur and right scapula.
Patient No. 3 presented in November 1969 with a hard 
craggy thyroid mass, and a large occipital tumour (figure 27a). 
Thyroidectomy had been performed elsewhere in 1966 for unknotm 
reasons. Osteolytic lesions were visible on slcull x-ray (figure 
27b). Biopsy of the thyroid tumour confirmed follicular carcinoma 
and treatment with radio-iodine was commenced.
Patient No. 4 had an apparently benign adenoma of the 
tliyroid gland removod in 1962. In October 1969 he presented with 
a huge pelvic timour involving the left iliac crest (figure 28a)* 
Biopsy confirmed metastatic follicular carcinoma (figure 28b).
The neck was free of tumour and the thyroid gland impalpable. 
Sections of the original thyroid specimen were re-examined, and 
fresh sections cut from the available blocks. The original 
histological diagnosis of "foetal adenoma" was changed to 
localised follicular carcinoma when d.treedh in the capsule and 
vascular invasion in the freshly cut sections were foimd.
(figure 28c). This case highlights a difficulty which may be 
encountered in differentiating the benign from the malignant thyroid 
neoplasm. The tumour concentrated a tracer dose of radio-iodine
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and treatment with radio-iodine was begun.
There wero nine patients with papillary carcinoma. No 
active surgical treatment was undertaken in four patients who 
presented with inoperable lesions (9? 10, 11, 13). Papillary 
carcinoma presenting in two young women as a single thyroid isthmus 
nodule was treated by subtotal tliyroidectomy (12, 17). Total 
thyroidectomy and block dissection of cervical glands was performed 
on two patients (14? 16) and total thyroidectomy alone in one 
patient (15).
Papillary oai’cinoma is usually a slow-gx*owing tumour of 
low-grade malignancy, often compatible with long life oven without 
active treatment (Crile I960). Occasionally papillary tumours 
assume aggressive properties after a long period of indolence, 
(llawson and beeper 1968). This unfavourable progression is an 
ominous sign and is usually associated with the appearance of 
spindle-cell or giant-cell metaplasia, as illustrated by the 
following case.
Patient No. 2 presented with an ulcerated soft tissue 
tufiiour overlying tho left mandible (figure 29). He claimed that
this ttlump" had been present for about 15 years. There had been
no discomfort until a rapid increase in size and ulceration in the 
previous six months forced him to seek medical attention. Biopsy 
revealed mixed papillary, follicular and spindle-cell patterns.
Tho thyroid gland felt normal to palpation; x-ray of the left 
mandible was normal. Two months after the administration of radio- 
iodine (80 mGl) to destroy noriaal thyroid tissue, no uptake of 
radio-lodino could be demonstrated over the thyroid gland or the 
tumour* For this reason a second dose of radio-iodine was not 
administered.
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H I S T O L O G I C A L  C L A S S I F I C A T I O N  OF T H Y R O I D  CA RD .IN OM A IN 
6 3  C A S E S  E N C O U N T E R E D  B E T W E E N  1 9 6 4  A N D  1 9 6 9  I N C L U S I V E
T y p e
C a s e s
No. p e r  c e n t
P a p i l l a r y 32 51 %
F o l 1 i c u l a r 25 4 0  % '
H e d u l I a r y I 1 . 5 %
A n a p l a s t i  c 5 7 . 5 %
TOTAL. 6 3 1 0 0 %
PlK, 24.
SE X  D I S T R I B U T I O N  OF P A T I E N T S  W I T H  T H Y R O I D  C A R C I N O M A
SEX
T Y P E  OF C A R C I N O M A
P a p i l l a r y F o l l i c u l a r A n a p l a s t i c M e d u l l a r y
F e m a l e 24 21 4 0
M a l e 8 4 1 1
T O T A L 32 25 5 1
T R IB AL  D IS T R IB U T IO N  OF PAT IENT S WITH THYHOID CARCINOMA
( T h e  f i g u r e s  I n  b r a c k e t s  I n d i c a t e  t h e  p e r  c e n t  o f  t h e  
t o t a l  p o p u l a t i o n  o f  e a c h  t r i b a l  g r o u p  a c c o r d i n g  t o  t h e  
1 9 6 2  p o p u l a t i o n  c e n s u s  -
T yp e o f  
C a r c i n o m a
Kl kuy u  
( 2 0 Ï ) ( 1 3 % )
A b a l u h y a
( 1 3 % )
1(1 s i  1 
( 4 . 6 % )
K a l e n g i n
( 6 1 ) (1 1 % )
C o a s t
t r i b e s
(7%)
T o t a l
P a p i l l a r y 10 6 4 0 1 3 2 26
F o l l i c u l a r 9 2 3 2 4 0 0 2 0
A n a p l a s t i c 2 0 0 1 0 0 3
TOTAL 21 B 7 3 5 3 2 49
■£i.Sx26
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“ Geographical Distribution of follicular carcinoma in Kenya
Fig* 31 . “ Geographical distribution of papillary carcinoma in Kenya.
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The Histolerioal Distribution of thyroid ciinoer is shown in 
table 23* The majority of tumours are histologically differentiated with 
an almost equal distribution between the follicular and papillary varieties* 
There were five casis of anaplastic carcinoma and one of medullary carcinoma 
In the series. Two cases of Burkitt*s lymphoma involving the thyroid gland 
were found but are not included in this series. No examples of primary 
lymphosarcoma of the thyr-oid were found.
The Sex Distribution is shown in table 24. The female/irvale 
ratio was approximately 5/l for all histological types.
The Tribal .Distribution of 49 patients is shown in table 25.
The porcentago figures in brackets beside each tribal group refer to the 
percentage of that tribe of the total population of Kenya in the 1962 
popula11on census,
The largest nujraber of tiuaours and the highest incidonco were 
found in the Kikuyu tribe, which is the largest tribal group in Kenya.
The remaining tumours are distributed among the other tribes but the 
numbers are probably too small to allow firm conclusions to be made.
However, the following observations are worth making. Follicular tumours 
were found mainly in the highland tribes (Kiltuyu, Kisii, Kalengin), who 
live in areas where endemic goitre is known or presumed to exist. The 
tribal distribution of papillary carcinoma was more widespread, and in 
"lowland"tribes it was the prodorainant histological variety. The 
location of residence of each patient was plotted on a map of Kenya.
The Geographical Distribution of follicular carcinoma is 
indicated on figure 30, and of papillary carcinoma on figure 31•
Folliculr carcinoma occurred almost exclusively in areas when endemic 
goitre is known or presumed to exist. The geographical distribution 
of papillary carcinoma was more widespread.
«• 121
DISCUSSION
The large majority of patients in my personal series 
presented late in the course of their disease with clinically 
obvious or suspect caroinonia and no diagnpatic difficulty was 
encountered. Tv/o patients had a clinically single thyroid nodule 
unresponsive to t.. thyroxj.no therapy and hence carcinoma was 
suspected clinically (No. 8 and 12 table 22). One patient (No, 2, 
table 22)had-adiffuse goitre, apparently simple clinically, 
suspected malignant surgically and confirmed so on histological 
examination. All but one patient with follicular carcinoma had 
locally invasive or metastatic disease; three had undergone some 
form of thyroid surgery in the past and one of these* at least, had 
an unrecognised localised follicular carcinoma at initial 
presentation, (ho. 4» table 22). The sinister nature of the 
localised follicular carcinoma lies in its, ability to masquerade as 
a benign adenoma and its true nature may only bo revealed on the 
roappearance of local tumour or the appearance of distant métastasés 
after a variable time Interval* The clinical difficulty in 
differentiating the benign adenoma from the localised follicular 
carcinoma is matched by the difficulty found by the pathologist in 
deciding whether or not a particular adenoma is malignant. The 
margin of error will be reduced if the pathologist is fully informed 
of the clinical history, particularly anything suggestive of 
malignancy, and if a wide dissection is undertaken to include the 
capsule of the tumour. In addition invasion of blood vessels, 
particularly veins at the margin of the nodule may be the sole 
evidence of malignancy and will only be detected if multiple sections 
are taken for histological examination. When there is hj^stological 
doubt one should try to ensure adequate long'--term follow-up.
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Ûarcinoma of the thyroid gland is not common.
Between 1957 and 1963» 44 malignant thyroid tnmowzs were 
recorded by the Kenya Oancer Registry accounting for about one per 
cent of all malignant disease (hinsell, 1967). Elsewhere in
Africa the reported incidence is comparable} 1.7 por cent in 
Kampala, Uganda (Davies 1961) and 1.3 per cent in Ibadan, Nigeria 
(Jackson and Reeve 1961). The incidence in the United Kingdom is 
about one per cent (Riddel 1958), K In The present series of 66 
cases occurred over a six year period, and is the largest yet reported 
from Africa. Shepherd and Manthy (1963) recorded 25 cases from 
Mulago Hospital, Kampala, collected between 1953 and 1962, and 37 
cases were recorded in the University Teaching Hospital in Ibadan, 
Nigeria between 1960 and 1967 (Ta|rTor 1968).
Although: the same histological types of malignant thyeoid 
tumours described in Europe and the United States of America are 
encountered in Konya, Uganda and Nigeria, there appear to bo 
differoncos in the frequency of the various histological types*
The incidence of follicular carcinoma is highest in the African 
series (table 26). Variation in histological classification 
criteria may bo responsible* In the Kenyan series every effort 
has been made to distinguish between papillary and follicular 
varieties, and to include all mixed tumours in the papillary group.
Aetiological factors in carcinoma of tiie thyroid gland are 
obscure and controversial, particularly the association between non­
toxic goitre and carcinoma. In the past, an association between 
endemic goitre and ihyroid carcinoma was considered important.
Wegelin (1928) observed that thyroid cancer was ten timesilmore common 
at autopsy in Berne, Switzerland, an endemic goitre area, whereas in 
Vienna and in Prague, areas of modest ondemicity, the incidence of
— 123 "•
w
s n
g  g
° l
•î^ d
-i
i lcd df-H «H
a o
fd o
uO cdr*Ho
.•«rt—
& iW gr4 d
‘dAl Atd cdfu o
r H  d
•ÿ ï3
% S
Js3 O
H  *H
(0
Hm d
pO «J-I o
I
rÜ
I
O
lA
LT\
9d"
S
o
LA
S
g
I
, 1
1 1
lA
<0
d cd'■d di
IIIZ)'—'
O
î >
VD
•d*
LA
R
•51-
OJ
O
#
m »
CTi
«OJ
RI
%
%
tA
I
en
LA
•d*
î>
co
lA
9 -
CM
LA
LA
S
m
&
os
t
tM
t>
«
LA
VO
00
£>•
L-0
LA
VO
■SI
01
LA
LA
C\J
LA
CO
cO
'â
"do
•rt
O
A4
A- LO
cn KO
<J\
T-
i4
r-10^ 1 0
0
0 •P
,f3 0
f-t u
O 0' o
M d
î4) G) Jd
0 •P 0
th m
,
LA V.O CO
1
§
I6-1
#
AI
T"
s;
I
i^i
LA
d-
L.0
(A
b KD,d en
1 ,
i—t
"d L'­ td
g en0 -p
0
'd
F-t m d
0 0 &
,d d d
P h 1-1
m d o
rCÎ g o
m M
• •
t>
- 124 -
malignant thyroid tmours was intermediate. An apparent decreaee in 
the incidence of thyroid cancer was observed in Switzerland, following 
the introduction of iodised salt (Wynder 1952). Benign and. malignant 
thyroid timiours have been observed in experimental animals following 
prolonged poriods of thyrotrophio hormone stimulation (ï.S.H,) induced 
by a low iodine intake (Axelrad and Leblond 1953) and subtotal 
thyroidectomy (honiaoh and Williams 1962). Moreover, clinical 
observation indicates that the suppression of §ndogenous Ih.'JJI. by 
exogenous thyroxine may limit growth of differentiated thyroid 
caroinoma (Crile I960; Balaie 1964).
Recently, however, the widely held belief that nodular non­
toxic goitre predisposed to the development of thyroid caroinoma has 
been modified. Pendergrast (1961) has shown that the marked fall in 
the incidence of goitre in the United States of .America since the First 
World War, after the introduction of iodised salt has not tacon 
accompanied by a decrease in the mortality or morbidity from thyroid 
cancer. Moreover Saxon and Saxen (1954) had already reported thyroid 
cancer to be equally prevalent in goitrous and nongoitrous areas of 
Finland. Following the introduction of iodised salt in Berne, 
Switzerland, tl'iyroid cancer has not decreased in incidence although the 
pattern has changed; a decrease in the incidence of follicular carcinoma 
was accompanied by a rise in the incidence of papillary caroinoma 
Icaviiip; the overall incidence unchanged (Walthard, 1961).
Wahner et al. (1966) have produced evidence of an association 
between follicular thyroid carcinoma and nodular endemic goitre in 
Cali, Columbia, South America and a clear lack of correlation between 
papillary carcinoma and endemic goitre. These obsorvatiens suggest a 
possible positive correlation between follicular thyroid carcinoma and 
endemic goitre, a relationship which seems to be true in Kenya.
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whore follloular oarcinoma was observed almost exclusively in 
subjects living in areas where endemic goitre is Imomi or presuiaed 
to exist. An additional beneficial effect of the distribution 
of iodised salt in Kenya may be a reduction in the incidence of 
follioular carcinoma of the thyroid gland.
The definitive surgical treatment which offers the best 
chance of cure was not possible in many patients particularly those 
with follicular carcinoma, because of advanced metastatic disease at 
initial presentation. All patients received a maximum tolerable 
dose of thyroxine to suppress pituitary T.S.H. Those with papillary 
carcinoma may respond well to this treatment alone (Crile 1960). 
Radio-iodine may be used to limit the growth of metastatic deposits 
of follicular carcinoma in bone. Normal thyroid tissue must be 
totally removed either by surgery or an ablative dose of radio-iodine. 
The expense involved, mainly in transportation of the radio-iodine, to 
a developing nation with a limited health budget may be prohibitive.
THYROTOXICOSIS.
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Thyrotoxicosis is conôidered to be rare among the indigenous 
population of Africa. During the past decade» approxim,atoly 50 cases 
were recorded in the world literature. Trowel (1960) saw two 
indigenous African patients with thyrotoxicosis in 30 years of 
medical practice in East Africa. Gelfand (1962) reported the first
Rhodesian African patient in whom he was certain of the diagnosis. 
Thyrotoxicosis is rare among the indigenous populations of Uganda 
(Patel 1964)» Nigeria (Davey and Ogunlesl 1963), South Africa 
(Daiicaster 1970) and Zambia (Lowenthal 1971). In Kenya, 
thyrotoxicosis was thought to be extremely rare until Wright (196?) 
described eight cases* Tairlor (1968) and Dancaater (1970) have 
suggested that the rarity of thyrotoxicosis in the African is an 
immunological phenomenon related to an inability of the African to 
produce autoimmune antibodies* T M b problem has not been adequately 
studied because of the small numbers of patients encQiJintered by each 
observer, and the total lack of data on auto-antibody formation in 
African thyrotoxic patients.
Thirty one African patients with thyrotoxicosis were 
reviewed at a thyroid clinic in Nairobi (table l). In 25 patients 
thyroid autô-antibodies have been measured. In addition thb thyroid 
glands of 30 Africans with thyrotoxicosis and 30 appropriately matched 
Caucasians have been assessed for the histologloal features of auto­
immune thyroid disease (lymphocyte and plasma cell infiltration).
All African patients wore investigated and treated at the 
Konyatta National Hospital, Nairobi, The diagnosis was established 
in all patients using the "clinical diagnostic index" described by
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0rooks et al, (1959) and by the clinical response to antithyroid 
drugs. Confirmât ion of the dia^ jrxosis was obtained in 23 patients
by estimation of the serum protein bound iodine (p.B.I.), The 
charaoteristio histological appearances of toxic diffuse goitre 
(Graves’s disease) eonfirmed the clinical diagnosis in two patients 
in whom the P.B.I. was not estimated. Additional investigations 
in eight patients included the measurement of the 4 and 48 hour 
thyroid gland uptake of radio-iodine or the t%rbid' clearance ■' ’-c 
(Wayne I960). The sex and age of each patient was noted (in about 
0110 third of patients the age was not Imoi-m; in these cases the 
age was "assessed"). Goitre consistency (diffuse or nodular) was 
assessed by palpation and its dui'ation recorded* The presence of 
ocular signs was noted, using the criteria described by Orooks et 
ai. (1959).
There were 24 female and seven male patients whose ages 
ranged from eight to 60 years. Most were aged between 25 and 45 
years. Twenty five patients (20 female and five male) wore 
considered to have Graves’s diseaso (toxic diffuse goitre) on the 
basis of having a diffuse goitre of reoont onset (< 2 years),
UneguJ.vocal exophthalmos was present in six female and four mala 
patients with toxic diffuse goitre. One female patient had 
prétibial myxoedema and exophthalmos.
Pour female patients had a long standing (> 5 years) 
multinodular goitre} all wore more than 50 years of age, and two 
presented with cardiac failure resistant to therapy with digoxin 
and diuretics. One elderly male patient who had a solitary thyroid 
adenoma (’hot* nodule) developed atrial fibrillation and sustained a 
fatal cerebral embolism. After courses of antithyroid drug therapy, 
lasting between three and twelve months, subtotal thyroidectomy was
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performed in ten patients. One female patient had recurrent 
thyrotoxicosis following tliyroidectomy two years previously - 
detailed case histories are includod in the appendix#
Serum was obtained from 25 patients before and during 
treatment with antithyroid drugs. In Nairobi all sera were tested 
for antibody to thyroglobulin by a tanned red blood oell 
haemaglutination method, using; Burroughs l/ellcome reagents and a 
microtiter apparatus (Goldin et al. 1965). The sera wex'o frozen 
and sent by air to the Department of Pathology, Western Infirmary, 
Glasgow, and tested for antibody to thyroglobulin (Pulthorpe et al.
1961) and antibody to thyroid mlcrosoiaes (îîolborow et al. 1959) &
lisM ssâSâL-SJaâi:^ !,
Thyroid tissue was available for study from ten patients 
in this series who had undergone subtotal thyroidectomy and from 
20 African thyrotoxic patients similarly treated at the Kenyatta 
National Hospital, Nairobi, between 1963 end 1967. Sections of 
thyroid tissue from 30 Caucasian thyrotoxic patients wore obtained 
from the Department of Pathology, Royal Devon and Exeter Hospital, 
Exeter, Devon, The patients were matched with the above African 
group for sex, and as closely as possible for age, duration of 
antithyroid drug therapy before surgery, exophthalmos and consistency 
of goitre. Hound-cell infiltration (f&gure 30) was assessed in all 
oases by counting the number of low power fields containing round- 
cell aggregates out of 50 fields for each gland (Buchanan et al.
1962).
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Fig. 38. - Round cell infiltration fn a thyrotoxic gland.
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Fig. 33. - Round cell infiltration of the thyroid gland in 
30 Caucasian and 30 African thyrotoxic subjects.
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Antibody to thyroglobu3.in was dotectecl in the serum of 
one patient and antibody to thyroid microsonies in the serum of 
four patients* In two patients with ’miorosomal’ antibody, no 
round-ceXI infiltration was present in post-operative thyroid 
gland sections. Round-cell infiltration was present in the 
thyroid gland sections of 22 (?0 per cent) Gaucasitm patients 
and in eight (27 per cent) Afrioah patients (figixro 31 )•
In no patient was the diagnosis in doubt* Thyrotoxioosis
was associated with a diffuse goitre in 26 patients and a nodular 
goitre in five patients. Exophthalmos was present in SO per cent of 
patients with toxic diffuse goitre and was accompanied by prétibial 
myxoedema in one patient* Tliyrocardiac disease (congestive oarditic 
failure, atrial fibx'illation) occurred only in elderly patients with 
toxic nodular goitre. No unusual symptoms or signs were recorded. 
Thus in the African the clinical manifestations of thyrotoxicosis 
are similar to those observed in other races*
In .Durban, Natal, tlxyrotoxicosis is 30 times more common 
in the Indian and Caucasian populations than in the Bantu 
(Dancaster 1970) and in Southern Rliodesia, it is confined almost 
exclusively to the Caucasian race (Shee and Houston 1963)#
Although the experience of 31 patients within two years represents 
a considorablyelncreasod incidence over the reported incidence from 
elsewhere in Africa, it is clear that thyrotoxicosis is still an 
uncommon disease among the indigenous populations of Kenya*
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Reasons for the racial differences in the incidence of 
thyrotoxicosis must he related to the pathogenesis which although
not completely clarified seems to ho related to a disturbance of
immune tolerance* The presence of tïiyroid auto-antibodies and 
round cell infiltration of the tliyroid gland in a high proportion 
of Caucasian thyrotoxic patients and the close clinical and 
immunological associations between thyrotoxicosis and other auto- 
Imm'une diseases indicate that auto-inmiunisation plays an important 
part in the aetiology of thyrotoxicosis. (Anderson et al. 1964).
In addition the abnormal thyroid stimulator (L.A.T.S.) found in 
the serum of a high proportion of patients with Graves’s disease,
may bo an auto-antibody to the thyroid (McKenzie 196?).
In the present study the incidence of thyroid round cell 
infiltration in the Caucasian group was similar to the incidence 
reported by other workers (Roitt^nd Doniach I960, Buchanan et al.
1962)* The incidence and degree of thyroid round cell infiltration 
was significantly lower in the African group than in the Caucasian 
group. Circulating thyroid auto-antibodies "srere detected in 16 per 
cent of African patients, in contrast to the reported incidence of 
between 40 per cent and 70 per cent in series of Caucasian thyrotoxic 
patients (Roitt and Doniach I960, Bastonie et al. 196?)*
These studies indicate that the predisposition to form 
t'iiyroid auto-ântibodies is weak in the African thyrotoxic patient.
In tills context it is worth noting that all varieties of auto-imniune 
diseases are considered to be uncommon or rare among indigenous 
African populations (Greenwood 1968) and auto-immune thyroiditis 
(spontaneous myxoedema and Hashimoto’s thyroiditis) seem to be 
extremely rare. As already noted, 600 consecutive thyroidectomÿe 
specimens from Kenya African patients were studied for round cell
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infiltration and. in one case the histological features of 
.Hashiiaoto*s disease were observed: 550 African patients with a
variety of thyroid disorders were reviewed hy observers experio.noed 
in. thyroid disease over a two year period (with access to P.B.I, 
estimations and. with facilities for the estimation of anti- 
thyroglobulin and performing; radio-iodine tests) and no cases of 
spontaneous myxoedema or Hashimoto’s disease were detected.
Clearly t.lie immunological system of the indigenous African is at 
present either resistant to or is not expoaod to antigenic stimuli 
which initiate and maintain auto-antibody formation.
Studies in the Caucasian race have demonstrated that the 
tendency to develop auto-immune thyroid disease is familial and 
probably gonotically doterrained. For example the relatives of 
patients with Hashimoto's disease (Hall et al, 1960, Roitt and 
Doniach 196?) and of patients with thyrotoxicosis (saxen 1965,
Evans et al, 196?) have a high incidence of thyroid antibodios. 
Hashimoto's disease (irvino et al, 1961, Zaino and Gerra, 1964) 
and thyrotoxicosis (llaosan et al* 1966) have been reported in 
monozygotic twins. It is therefore possible khat the rarity of 
auto-iamuiie thyroid disease and indeod auto-immune disease in 
general, is s&lely the result of a genetically determined 3:*acial 
charaotoristic. Trotter (1962) has sug^ gested that the cause of 
thyrotoxicosis will be found in a combination of genetic and 
environmental factors. The observation that auto-immune thyroid 
disoaso is equally common in the black and white races of North 
America would seem to support the role of an environmental factor, 
which might either act to provoke the emergence of auto-immune 
disease in western societies, or be a factor which prevents the 
emergence of auto-iramuno disease in indigenous African coLmnunities*
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It is tempting to invoke the stresses and strains of modern 
civilisation as an important faotor* While it is acknowledged 
that the onset of tbyrotoricosis is often preceedod by a period 
of emotional stress it has not been established that "stress" is 
responsible for the onset of thyrotoxicosis. Moreover emotional 
stress is not the prerogative of western society.
The second possibility that a factor present in the 
African environment acts to prevent the emergence of auto-immun© 
disease is an intriguing possibility* lilpidemlolog^ eal surveys 
have suggested an association between paras!tid infection and a 
low incidence of auto-immune disease (Greenwood 1968 b), and 
Greenwood et al* (1969 a, b) have demonstrated prolonged supprossion 
of spontaneous auto«*in.vaune disease of N.Z,B, mid (hmZ.B* x N,Z,W,) 
hybrid mice, and adjuvant arthritis in rats» (Greenwood et al.
(1969 b) following infection with malaria. In humans, chronic 
infection with malaria is associated with immunological phenomena, 
which may produce disease, Por exaiaplo iamimie complex nephritis 
has been described in association with chronic infection with 
f, malariae (Allison et al, 1969) and malaria is an important 
aetiologioul factor in Burldtt's lymphoma* Although the role of 
malaria in this disorder has not been pi'ecisely defined it may act 
by suppressing the immune responses of the host and allow a virus 
(the L, B, virus) to assume an onoogenio role, (Burlcltt 1969), 
Malariafhs in the past been used empirically as a treatment for a 
variety of conditions, notably the connective tissue disorders and 
beneficial results are still claimed (Oorelli 1968) although 
generally this form of treatment has fallen into disrepute. It 
seems possible, therefore, that repeated parasitic infections, 
particularly malaria, may contribute to the apparently low incidence
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of auto-immune disease in the indigenous African, The effects of 
chronic exposui’e to malaria are generally undesirable, A 
beneficial effect is, perhaps, freedom from auto-immune disease.
If there is any truth in this hypothesis a rise in the 
standard of living with a concomitant reduction in parasitic disease 
may be followed by a gradual increase in the indidence of auto-immune 
disorders, including thyrotoxicosis* However a more immediate rise 
in the incidence of thyrotoxicosis may occur in Kenya and this rise 
may be a direct result of the introduction of iodised salt for the 
prophylaxis of endemic goitre. A suspicious rise in the incidence 
of thyrotoxicosis occurred in the 11,3,A, following the distribution 
of iodised salt (Hartsock, 1926, McClure 1934) and a rise in the 
incidence of toxic nodular goitre has been recently observed in 
Taamana.a, following the iodisation of bread, (Connolly ©t al, 1970), 
Elsewhere, endemic goitre may predispose to the development of toxic 
nodular goitre (Caxen and Saxen 1954), but not in Kenya» where toxic 
nodular goitre is rare at present.
The treatment of thyrotoxicosis in Kenya should be along 
conventional lines with antithyroid drugs in all patients initially.
Unfortunately treatment with radio-iodine is limited by post .
radiation hypothyroidiam which is a serious disadvantage in situations 
where adequate long terra follow up of patients is difficult. However 
the low incidence of lymphoid infiltration of the thyroid tissue of 
Africans with thyrotoxicosis suggests that the incidence of post­
operative hypothyroidism may bo low in African patients.
THYROTOXIGO'JIj - 0A3E REFOiiTG.
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t
Patient Mansur S* Thyroid Clinic No* 482. Male Arab. 39 years 
of age. Graves’s disease* Jcoro + 34. oerum P.B.I. 11 *0^(.;*/l00 ml 
Positive thyroid antibodies: (++ c*f*). Partial thyroidectomy.
Ilistolo -y - lymphoc tic infiltration.
Lymphocytic
Infiltration.
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Patient Margaret N# Thyroid Clinic No* 381• Kilniyu female.
40 years of age. Graves’s disease* Score +20.
P.B.I* 12*0-Aig./lOO ml* Thyroid clearance 870 ml./hr* Negative 
thyroid antibodies. Treatment - antithyroid drugs for eix months. 
No relapse following withdrawal after one year.
- 1 ^ r -
Pf*tlent Usuf* Thyroid Clinic No* 322. Boran male, 14 years of age.
r ves’8 disease. .jcore ♦ 32# ; • 21 #6 Aig./lOO iil. Ne, ative
thyi*oid antibodies# Thyroidectomv • Negative lyiiphocytlc infiltration#
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Patient N.K. Thyroid Clinic No. 85* Female Kikuyu. Age 30 
years. Graves’s disease. Score + 33. P.B.I. 9,5yug./lOO ml. 
Diffuse goitre, mild exophthalmos, prétibial myxoedema. Partial 
thyroidectomy. Negative thyroid antibodies, negative lymphocytic 
infiltration.
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Patient Ruth G. Thyroid clinic No. 320. Female, 35» Nandi, 
Graves's disease. Bilateral exphthalmos, small diffuse goitre. 
ThyrAid score + 20. Jerum P.B.I. 8.4 Aig#/lOO ml. Negative
thyroid antibodies. Treatment - antithyroid drugs.
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Patient Taabu D. Thyroid Clinic Ko* 100. Kikuyu female.
8 years of a. e. Graves’s disease. ocoro + 30. P.B.I. 
16/IÇ./100 ml. Relapse of thyrotoxicosis after one year 
antithyroid drug treatment. Negative thyroid antibodies. 
Negative lymphocytic infiltration. Partial thyroidectomy.
— 14"! —
Patient Kâvisu M* Mkajmba female. 20 years of age. Graves’s 
diseape. Score + 25* P.B.I. 19*6Aig./lOO ml. 4 hr. uptake 
60 per cent. 48 hr. uptake 60 per cent. 48 hr. P.B.I^Il,
1.04 per cent. Thyroid clearance 206 ml/hr. Negative thyroid 
antibodies. Treatment - carbimazole and thyroxine.
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'i.
Thyroid Clinic No. 106. Kikuyu female 
Graves's disease. Score + 32.
Patient Gatubu M.
32 years of age.
P.B.I. 8.5Aig./l00 ml. Negative thyroid antibodies. 
Thyroidectomy. Negative lymphocytic infiltration.
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Patlunt Joyce ¥. 
46 years of a,%o.
Thyroid Clinic No# 341. Kalengin female. 
Toxic oiul.^r -Toitre. oore + 20.
4 hr. *51l uptake 56 per cent. 48 hr.2.4.x. 9.5 u^./lOO ^1*
59 per cent. at 46 iir«. 0.54 per cent. Negative tîiyroid
antii'Odiem. Th z-oidoctoay. Negative lymphocytic infiltration.
-  1 4 4  -
Patient W.W. Thyroid Clinic No* 340» Luhya male* 47 years of
age. Graves’s disease. Score + 15. P.B.I. 10.8/üg./l00 ml.
4 hr. 131% uptake 91 per cent. 48 hr. uptake 78 per cent. 43 hr. 
P.B.I^Ii, 0.6 per cent. Ne ative thyroid antibodies. Partial 
retrosternal goitre with venous obstruction. Good response to 
antithyroid drugs and thyroxine.
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Patient Juliet C. Thyroid 311 le No. 306. « ikuyu Female.
40 yoiiXTi of age. Grnvoa's diooase. Unilateral (r ) exophthalmos» 
(j6 a... (R), 15 *Mi>« (L)). 50 g. diffuse o.tro. core + 29.
i'.B.I. 10«3‘U' */100 ml. Thyr> id clearance 162 al./hr. «eakly 
positive immunofluorescence for oo&pla&ont fixing (o.f.) *nti;Oi.y. 
Treatment - antithyroid dri-3.
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THYROID DISEASE IN ICiüMYA 
3Um4ARY
This thesis is essentially a general account of thyroid 
disease in Kenya based on a series of epidemiological»functional » 
clinical, pathological and immunological studies.
Simple goitre is the conmionest variety of thyi'oid disorder 
in gast Africa. In Kenya and in Tanzania the incidence roaches 
endemic proportions in certain highland communities. Studies of 
thyroid function and iodine nutrition in selected subjects living in 
communities with a high goitre incidence are reported in this thesis< 
The hallmarks of iodine deficiency» namely a low excretion of iodine 
in the urine and a high thyroidal uptake of radio-iodine were found 
in the goitrous and non-goitrous inhabitants of the endemic regions. 
Patients with simple goitre from the Central Province of Kenya 
attending a special clinic were studied and found to be in general 
moderately iodine deficient. However, a relatively low utilisation 
index (l'?,B.l,/â .X,U. ratio) in goitrous subjects suggests that a 
defect in the utilisation of iodine by the tiiyroid may aggravate 
the effects of the iodine deficiency. The possibility that the 
defect is caused by an environmental agent is discussed.
Kadiothyroxiao studies confirmed that the amount of 
thyroxine degraded daily is low in endemic goitre subjects who have 
low serum P.jhl. values. The fractional turnover rate of thyroxine 
was increased in some subjects and the significance of tliis finding 
is discussed.
The management of patients who have established simple 
goitre should bo conservative, A study is described in which the 
efficacy of thyroxine is confirmed* Surgery should be confined 
to those with pressure symptoms or signs, or where malignancy is 
suspected. Tiie incidence of occult malignant disease was found to 
be highest in patients with a clinically single nodule. If careful
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follow-up cannot be assured then the nodule should be removed for 
histological inspection.•
A retrospective analysis of 593 surgical thyroid specimens 
confirmed macrofollicular colloid goitre as the dominant histological 
type of simple goitre. However, extensive areas of diffuse 
parenchymatous hyperplasia were found in about 30 per cent of glands 
examined. This appearance indicates ongoing stimulation by T.S.H., 
and is potentially reversible with inorganic iodine or thyroid 
hormone «
The clinical details of 18 patients with carcinoma of the 
tïjyroid gland» and the pathological features of 63 cases are 
described. The results of treatment were poor because patients in 
Kenya present late in the course of the disease usually with wide­
spread metastatic deposits. The relatively high incidence of 
follicular carcinoma (40 per cent) may be due to the prevalence of 
endemic goitre.
The clinical manifestations of tliyrotoxicosis are 
described in 25 African patients with toxic diffuse goitre (GravesH^ 
disease) and six with toxic nodular goitre. Antibody to thyroglobulin 
was detected in the serum of one patient and antibody to thyroid 
miorosomes in four patients. Round cell infiltration of the thyroid 
^land was present in 27 per cent of 30 African thyrotoxic patients 
and 73 per cent of appropriately matched Caucasian patients* It is 
•suggested th.,t the low incidence of thyrotoxicosis in the African race 
is related to an inability to form thyroid autoantibodies» a phenomenon 
reflected in the rarity of Hashimoto’s thyroiditis and spontaneous 
myzoedema in Africans.
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1. Tho prevalent endemic goitre in the highland provinces 
of Kenya and in Hwesi » Tanzania is due mainly to iodine 
deficiency. In Kenya there may be an additional 
factor operating in some caoes.
2, The management of established simple goitre should be 
conservative if possiblo. The single nodule must be 
carefully assessed and removed for histological 
analysis when follow-up cannot be assured,
3« Pationts with thyroid carcinoma usually present with
advanced disease and effective treatment is difficult. 
Follicular carcinoma may be more prevalent because of 
onviromiental iodine deficiency and endemic goitre*
4* Hashimoto’s thyroiditis is rare and thyrotoxicosis
uncommon in indigenous Africans in Kenya* The
predisposition to form thyroid antibodies is low 
in Africans with thyrotoxicosis. When spontaneous 
remission does not occur thyroidectomy is the 
treatment of choice.
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